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The present invention relates to compounds of formula (I), wherein: A, B and D - 
are various ring systems as defined in the description, R 1 is one of a variety of groups as rl 
defined in the description, R 3 is hydrogen or Cm alkyl and Z is of the formula -(CH(R 5 ))m- V ^ r/J 
, -(CHR 5 )pCR 5 -CR s (CHR 5 )q-. -<CHR 5 ),C(-0)CR 5 (CHR 5 )r or -<CHR 5 i)C(-0) (CHRV. U , 

wherein m is 2, 3 or 4, p and q are independently 0, I or 2 providing p+q is not greater jpj 
than 2, one of r and s is 0 and the other is 1 and t and u are independently 0, 1, 2 or 3 

providing t + u is not less than 1 or greater than 3; and R 3 is hydrogen, methyl, ethyl, hydroxy, methoxy or ethoxy; and N-oxides where 
chemically possible; and S -oxides where chemically possible; and pharmaceutically acceptable salt and in vivo hydrolysable ester amide 
thereof. Processes for their preparation, their use as therapeutic agents and pharmaceutical compositions containing them. 
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PH ARMAC EUT I C ALLY ACTIVE SUBSTITUTED AROMATIC COMPOUNDS _ 

This invention relates to novel, aromatic compounds and 
pharmaceutically-acceptable salts thereof which possess useful 
pharmacological properties. More particularly the compounds of the 
invention are antagonists of the pain enhancing effects of E-type 
prostaglandins. The invention also relates to processes for the 
manufacture of the aromatic compounds and pharmaceutically-acceptable 
salts thereof; to novel pharmaceutical compositions containing them; 
and to use of the compounds in pain relief. 

The compounds of the invention are useful in the treatment 
of pain such as the pain associated with joint conditions (such as 
rheumatoid arthritis and osteoarthritis) , postoperative pain, 
post -par turn pain, the pain associated with dental conditions (such as 
dental caries and gingivitis) , the pain associated with burns 
(including sunburn) , the treatment of bone disorders (such as 
osteoporosis, hypercalcaemia of malignancy and Paget's disease), the 
pain associated with sports injuries and sprains and all other painful 
conditions in which E-type prostaglandins wholly or in part play a 
pathophysiological role. 

Non-steroidal anti -inflammatory drugs (NSAIDS) and opiates 
are the main classes of drugs in pain relief. However both possess 
undesireable side effects. NSAIDS are known to cause gastrointestinal 
irritation and opiates are )cnown to be addictive. 

We have now found a class of compounds structurally 
different to NSAIDS and opiates, and useful in the relief of pain. 

The compounds of the invention may also possess 
anti -inflammatory, anti-pyretic and anti-diarrhoeal properties and be 
effective in other conditions in which prostaglandin E 2 (PGE 2 > wholly 
or in part plays a pathophysiological role. 

According to the invention there is provided a compound 
of the formula I; 

./ (i) 
A 

N ocA -J> 
ft? 
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wherein : 

A is optionally substituted: 

phenyl, naphthyl or a 5- or 6-membered heteroaryl ring system 
containing no more than two ring nitrogen atoms or thiadiazolyl or a 
bicyclic ring system of the formula: 




wherein E is nitrogen or CH, F is nitrogen or CH, G is sulphur or 
oxygen and H is nitrogen or CH; 

wherein the -Z- and -OCH(R 3 )- groups are positioned in a 1,2 
relationship to one another on ring carbon atoms; 

and provided that the ring atom in the 2 -position relative to the ring 
carbon atom bearing the -OCH<R 3 )- group and in the 3-position relative 
to the ring carbon atom bearing the -Z-B-R 1 group is unsubstituted and, 
when A is naphthyl, either the -Z-B-R 1 group is in the 1-position and 
the -OCH(R 3 )- group is in the 2-position of the naphthyl group and the 
ring atom in the 3-position is not substituted, or the -Z-B-R 1 - group 
is in the 2-position and the -0CH(R 3 )- group is in the 3-position of 
the naphthyl group and the ring atom in the 4 -position is not 
substituted <according to the IUPAC system) ; 

B is an optionally substituted 5- or 6-membered heteroaryl 
ring system, optionally substituted phenyl or an optionally substituted 
ring system of the formula: 




wherein 0 or 1 of J and K are ring nitrogen atoms and the remainder are 
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4 

ring carbon atoms and R is C alkyl; 

1 1-6 

wherein the -Z-A and -R groups are positioned in either a 1,3 or a 1,4 
relationship to one another on ring carbon atorj in B in 6 membered 
rings and in a 1,3 relationship to one another cn ring carbon atoms in 
B in 5 -membered rings; 

D is optionally substituted: phenyl cr a 5- or 6- membered 
heteroaryl ring system; 

R 1 is carboxy, optionally substituted tetrazolyl, 
carboxyC 14 alkyl, optionally substituted tetrazolylc^ alkyl, 
hydroxamic acid, sulphonic acid, tetronic acid cr a pharmaceutical^ 
acceptable amide (-CONR-), reverse amide (-NRCC-), acylsulphonamide 
(-CONRS0 2 -), acylhydrazide (-CON(R)N ) or C 1 4 alkyl substituted by a 
pharmaceutical ly- acceptable amide, reverse amice, acylsulphonamide or 
acylhydrazide or R 1 is of the formula (IIA) , ("B) or (IICJ : 



(IIC) 

wherein X is CH or nitrogen, Y is oxygen or NH, Z is CH , NH or oxygen 

1 2 
and Y is oxygen or sulphur provided that there is no more than one 

ring oxygen and there are at least two ring hereroatoms; 
R 3 is hydrogen or C ^alkyl; 

Z is of the formula - (CH(R 5 ) ) -, -(CER 5 ) CR 5 »CR 5 (CHR 5 ) 

5 5 5 5 5 * 5 P q 

- (CHR ) C(-0)CR -CR (CHR ) - or -(CHR )CUO)(CHR ) wherein 
r s t u 

m is 2, 3 or 4, p and q are independently 0, 1 or 2 providing p+q is 
not greater than 2, one of r and s is 0 and the other is 1 and t and u 
are independently 0, 1, 2 or 3 providing t + u is not less than 1 or 
greater than 3 ; 

and R 5 is hydrogen, methyl, ethyl, hydroxy, mechoxy or ethoxy; 
and N- oxides where chemically possible; 
and S-oxides where chemically possible; 

and pharmaceutically acceptable salts and in. vivo hydrolysable esters 



■f y 



(IIA) 




(IIB) 
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and amides thereof. 

Particular pharmaceutical^ acceptable amides are, for 
example, of the formula -CONR 6 ?. 7 wherein R 6 is hydrogen, C alkyl, 
C 3 7 cycloalkyl, C^cyclcalkylC. _ 3 alkyl ( C^cycloalkenyl or 
C S 7 c y cloalJcen > rlC i 3 alJcvl and ? * is hydrogen, C^^alkoxycarbonyl , 
hydroxy or optionally substituted: C^^alkyl, 1Q alkenyl, 
C 110 alkynyl # C^cycloaikyl, C^cycloalkylC^alkyl , 

C 3 7 cycloalkylC 2 6 alkenyl, C^cycloalkylC^alkynyl , C^cycloalkenyl , 

C 3 _ 7 cycloalkenylC i _ g alkyl , C g _ 7 cycloalkenylC 2 6 alkenyl , 

C cycloalkenylC., alkynyl , 5- or 6-membered heteroaryl, 5- or 

5- 7 2-6 

6-membered heteroarylC m alkyl, 5- or 6-membered saturated or partially 

1 - © 

saturated heterocyclyl, 5- or 6-membered saturated or partially 

saturated heterocyclylC alkyl, 5- or 6-membered heteroarylium or 5- 

1-6 6 7 

or 6-membered heteroaryl iumC alkyl; or wherein R and R together 

1-6 6 7 

with the amide nitrogen zo which they are attached (NR R ) form an 

amino acid residue or ester thereof. Examples of 5- or 6-membered 

heteroarylium rings are pyridinium, pyriminidinium, pyrazinium, 

pyridazinium and imidazoiium. 

Particular pharmaceutically acceptable reverse amides are, 

6 8 6 

for example, of the formula -NR COR wherein R is as hereinabove 

8 9 9 

defined and R is of the formula OR wherein R is hydrogen, optionally 

substituted C alkyl, 5- or 6-membered monocyclic heteroaryl or a 5- 
1-6 

or 6-membered monocyclic saturated or partially saturated heterocyclyl, 

or R 8 is of formula NR 10 ?. 11 wherein R 10 is hydrogen or C alkyl and 

6 

R 11 is optionally substi-uted C fi alkyl or R is optionally substituted 

C alkyl; and wherein ring systems are optionally substituted. 
1-6 

Particular pharmaceutically acceptable acyl sulphonamides 

6 12 6 . 

are, for example of the formula -CONR S0 2 R wherein R is as 

hereinabove defined and ?. 12 is optionally substituted: C^^alkyl, 
C 2 10 alkeny1 ' C 2-10 alkyny1 ' C 3_ 7 c y cloalkv1 ' C 3 ^ 7 cycloalkylC i 6 alkyl, 
C 3 7 cycloalkylC 2 _ 6 alkenyl, C 3 _ 7 cycloalkylC 2 _ g alkynyl , C^cycloalkenyl , 
C 3 7 cycloalkenylC 16 alkyl, C^rycloalkenylC^alkenyl , 

C cycloalkenylC., alkyr.yl, 3- or 6-membered heteroaryl, 5- or 
5-7 2-6 

6- membered heteroylarylC. 6 alkyi , phenyl, phenylC^^alkyl , 5- or 

6-membered saturated or partially saturated heterocyclyl, 5- or 
6-membered saturated or partially saturated heterocyclyl^ g alkyl , 8-10 



WO 96/11902 



PCT/GB95/02417 



- 5 - 

membereci heteroaryl C^^alkyl or 5- or 6-membered heteroaryl iumC. 4 alkyl 

Particular a cyl hydra z ides are, for example of the forrrmla 

-CONR 6 N (R 1 ^) R 17 wherein R 6 is as hereinabove defined, R 16 is hydrogen 
17 

or C alkyl and R is hydrogen, hydroxy or optionally substituted: 
1-6 

C iQ alkyl, C 2 1() alkenyl, C 2 i(j alkynyl, C^cycloalkyl , 

C, cycloalkylC,, alkyl, C cycloalkylC alkenyl, 
3-7 1 — o J-/ 2 - © 

C^ cycloalkylC alkynyl, C cycloalkenyl , c cycloalkenylC _alkyl, 

3-7 2~*o 3-/ 3-7 X - o 

C_ ^cycloalkenylC^ alkenyl, C cycloalkenylC alkynyl, 5- or 

5-7 2-o 3-/ 2 — o 

6-membered heteroaryl, 5- or 6-membered heteroarylC alkyl, 5- or 

1-6 

6-membered saturated or partially saturated heterocyclyl r 5- or 

6-membered saturated or partially saturated heterocyclylC alkyl, or 

1-6 

R 16 and R 17 , together with the nitrogen atom to which they are 
attached, form a 4 to 8-membered saturated or partially saturated 
heterocyclic ring or form an amino acid residue or ester thereof. 

A 5- or 6-membered heteroaryl ring system is a monocyclic 
aryl ring system having 5 or 6 ring atoms wherein l f 2 or 3 ring atoms 
are selected from nitrogen, oxygen and sulphur. 

A 5- or 6-membered saturated or partially saturated 
heterocyclyl is a ring system having 5 or 6 ring atoms wherein 1, 2 or 
3 of the ring atoms are selected from nitrogen, oxygen and sulphur. 

A 4 to 8-membered saturated or partially saturated 
heterocyclic ring is a ring system having 4 to 8 ring atoms wherein 1, 
2 or 3 of the ring atoms are selected from nitrogen, oxygen and 
sulphur . 

Particular 5- or 6-membered heteroaryl rings include 
pyrrolyl, imidazolyl, pyrazolyl, isothiazolyl , isoxazolyl, pyridyl, 
pyrazinyl, pyrimidinyl, pyridazinyl, thiazolyl, thiadiazolyl , thienyl, 
furyl and oxazolyl. 

Particular 5- or 6-membered saturated or partially saturated 
heterocyclic ring ring systems include pyrrolidinyl , pyrrolinyi. 
imidazolidinyl, pyrazolidinyl f piperidyl, piperazinyl and morphclinyl . 

An 8-10 bicyclic heteroaryl is a bicyclic aryl ring system 
having 8 to 10 ring atoms wherein 1, 2, 3 or 4 ring atoms are selected 
from nitrogen, oxygen and sulphur. 

Examples of suitable optional substituents for C^ g aikyl in 
amides, reverse amides, acylsulphonamides and acylhydrazides are 
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hydroxy, amino, C^alkoxy, halo, C^alkoxycarbonyl , C^^alkylS (0) - 

(p is 0, 1 or 2) , cyano, carboxy, C ^aikanoyl, ^alkanoylamino, 

trif luoromethyl, pentaf luoroechyl , nitro, C 3 _ 7 cycloalkyl , phenyl, 5- or 

6-membered monocyclic heteroaryl, tetrazoiyl, a 5- or 6-membered 

saturated or partially saturated heterocyclic ring and 5- or 6-membered 

monocyclic heteroaryl ium. 

Particular substituents for ring systems in amides and 

reverse amides include, halo, trif luoromethyl, nitro, hydroxy, amino, 

cyano, C alkylS(O) - (p is 0, 1 or 2) , carbamoyl, C alkanoyl amino, 
1-4 p l 

C alkanesulphonamido and, when the ring system contains a saturated 

1-4 

ring carbon (-CH 2 -), oxo, hydroxyimino and C^^alkoxyimino . 

Suitable ring systems of the formula (IIA) , (IIB) or (IIC) 
include 5 - oxo -4,5- dihydro -1,2,4- oxadi azole-3-yl, 3 - oxo -2,3- 
dihydro-1, 2, 4- oxadiazole-5-yl , 3-thioxo-2 , 3 -dihydro- 1 , 2 , 4 -oxadiazole- 
5 - y 1 , 5 - oxo -4,5- dihydro -1,3,4- oxadiazole - 2 - yl , 

S-oxo-4, 5-dihydro-l,2,4-triazole-3-yl, 3-oxo-2 , 3-dihydroisoxazole-5-yl, 

5 -oxo- 1 , 5 -dihydroisoxazole- 3 -yl and 5 -oxo- 2 , 3 -dihydropyrazol - 3 -yl . 

Amino acid residues formed from R 6 and R ? or R 16 and R 17 

together with the amide nitrogen to which they are attached and esters 

c d 

thereof include for example radicals of the formula -NH-CH (R ) -C00R 

wherein R° is hydrogen, C alkyl, C^alkenyl, C^alkynyl, phenyl, 

phenylC alkyl, 5- or 6-membered heteroaryl or 5- or 6-membered 

I - * 3 ^ 
heteroarylC i ^alkyl and R is hydrogen or C^alkyl, wherein alkyl, 

alkenyl, alkynyl, phenyl and heteroaryl groups are optionally 

substituted. Examples of substituents include those mentioned above 

for ring A. In particular hydroxy. 

Particular substituents for ring carbon atoms in A, include 

halo, trif luoromethyl, nitro, hydroxy, amino, C^^alkylamino, 

di[C alkyl] amino, cyano, C. .alkoxy, carboxy, allyloxy, 

1-4 

C x 6 alkylS(0) p - (p is 0, 1 or 2) , phenyls (0) p - (p is 0, 1 or 2) , 

trifluoromethyl S (O) - (p is 0, l or 2) C. ^alkyl (optionally 

substituted by hydroxy, C ^alkoxy, amine, halo, nitro, 

C x 4 alkylS(OJ p - (p is 0, 1 or 2) , phenyls ;0) p - (p is 0, 1 or 2) or 

cyano) , carbamoyl , C^^alkyl carbamoyl , di ( alkyl ) carbamoyl , 

C alkenyl, C^alkynyl, C 3 ^cycloalkyl , ^cycloalkylC^alkyl , 

C 3 7 cycloalkylC 2 3 alkenyl, C^cycloalkenyi , 
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C 5 7 c VcloalkenylC 2 3 alkenyl, benzyl, benzoyl, benzyloxy, 

C 1 4 alkoxycarbonylamino, C^^alkanoylamino, (wherein the alkanoyl group 

is optionally substituted by hydroxy), ^alkanoyl (N-C^ ^alkyl) amino 

(wherein the alkanoyl group is optionally substituted by hydroxy) , 

C 4 alkanesulphonamido, benzenesulphonamido, ami no sulphonyl , 

C ^alkylaminosulphonyl , di (C 1 4 alkyl) ami no sulphonyl , 

C alkoxycarbonyl , C alkanoyloxy, C .alkanoyl, formylC, alkyl, 

1-4 ^ - 4 1 - o 1-4 

trif luoroC 1 _ 3 alkyl sulphonyl , l- (hydroxyimino) -1- (phenyl) methyl, 
1-(C alkoxyimino) -1- (phenyl) methyl, hydroxyiminoC alkyl, 

1 — 4 1 — 6 

C alkoxyiminoC alkyl, C alkyl carbamoyl amino, C alkenyl 

1—4 1— 6 1—6 2-6 

(substituted by halo), :i- (amino) iminoC^ 4 alkyl, 

N- (C i 4 alkylamino; iminoC^ 4 alkyl , N- Idi (C^^alkyl) amino) iminoC^ 4 alkyl, 

N- (phenyl) aminoiminoC i4 alkyl and 5-membered heteroaryl containing l or 

2 heteroatoms selected from nitrogen, oxygen and sulphur and, when A is 

phenyl or a 6-membered heteroaryl ring having ring carbon atoms in the 

4 

4 -position in relation to the -0-CH(R )- substitutent and in the 

4 -position in relation to the -Z-B-R 1 substitutent, suitable 

substitutents include tetramethylene and diradicals of the formula 

-(CH 2 ) 3 CO-, -(CH 2 ) 3 C<=N-OH)- and - (O^) 3 C (-N-OC^ ^alkyl > - , wherein the 

left hand side of the diradical is attached to the a carbon atom in the 

4 

4 -position in relation to the -0-CH(R )- substitutent and the right 

hand side of the diradical is attached to a carbon atom in the 

4 -position in relation to the -Z-B-R 1 substitutent. 

Particular substituents for ring carbon atoms in B include 

halo, trif luoromechyl, nitro, hydroxy, C alkoxy, C alkyl, amino, 

1-6 1-6 

C alkylamino, di(C alkyl) amino, cyano, -S(0)pC alkyl (p is 0, 1 

1-4 1-4 1—6 

or 2) , C alkanoylamino , benzenesulphonamido, C alkanesulphonamido , 

1-4 1-4 

C alkoxycarbonylamino , carbamoyl, C alkyl carbamoyl and 
1—6 1—4 

di (C^ 4 alkyl) carbamoyl . 

Particular optional substituents for D are halo, 
trifluoromethyl, nitro, hydroxy, amino, C^^alkylamino, 
di ^ C l 4 alJcvl)amino ' C^ 4 alkanoylamino, cyano, ^alkoxy, allyloxy, 
-S (0)^C 1 4 alkyl (p is 0, 1 or 2) , C^ ^alkanoyl or C^^alkyl optionally 
substituted by hydroxy, halo, nitro, cyano and amino. 

Particular substituents for tetrazole groups include 
alkanoyloxy and C alkyl. 

X - 9 
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Where a ring nitrogen atom in A, B or D can be substituted 
without becoming quatemised, it is unsubstituted or substituted by 
C alkyl. 

1-4 

The term alkyl when used herein includes straight chain and 
branched chain substituents for example methyl, ethyl, n-propyi, 
isopropyl, n-butyl and isobutyl. The same convention applies to other 
radicals, for example hydroxyiminoC^ alkyl includes 

1- (hydroxy imino) ethyl and 2* (hydroxy imino) ethyl . 

The invention also includes tautomers. For example 

2- hydroxypyridine includes 2-pyridone. 

Examples of C alkoxycarbonyl are methoxycarbonyl , 
1 -6 

ethoxycarbonyl and t-butoxycarbonyl ; examples of carboxyC^ alkyl are 
carboxymethyl , 2-carboxyethyl , l-carboxyethyl and 3 -carboxyprcpyl ; 
examples of C alkoxycarbonylC alkyl are methoxycarbonylmethyl , 

1 - 6 1 •* 3 

ethoxycarbonylmethyl and methoxycarbonyl ethyl ; examples of 

tetrazolylC 1 3 alkyl are tetrazolylmethyl and 2-tetrazolylethyi ; 

examples of C 4 alkoxy are methoxy, ethoxy, propoxy and isoprcpoxy; 

examples of C alkenyl are vinyl and allyl? examples of C alkynyl 

are ethynyl and propynyl; examples of C ^ 4 alkanoyl are f ormyl , acetyl, 

propionyl and butyryl; examples of halo are fluoro, chloro, cromo and 

iodo; examples of C 4 alkylamino are methylamino, ethylamino. 

propylamino and isopropylamino; examples of di (C 14 alkyl) amine are 

dimethylamino, diethylamino and ethylmethylamino; examples cf 

-S(O) C alkyl are methylthio, methyl sulphinyl and methyl sulphonyl ; 
p 1-4 

examples of alkyl carbamoyl are methyl carbamoyl and ethyl carbamoyl; 

examples of ditC^ 4 alkyl) carbamoyl are dimethyl carbamoyl, 
diethylcarbamoyl and ethyl methyl carbamoyl ; examples of C^gaikyl are 
methyl, ethyl, propyl and isopropyl; examples of 7 cycloalkyl are 
cyclopropyl, cyclobutyl and cyclohexyl; examples of 
C 3 7 cycloalkylC 13 alkyl are cyclopropyl methyl and cyclohexyl- ethyl ; 
examples of C^cycloalkylC^ ^alkenyl are cyclopropylethenyi and 
cyclopentylpropenyl; examples of C 3 7 cycloalkylC 2 3 alkynyl are 
cyclopropylethynyl and cyclopentylethynyl ; examples of C g 7 al>enyl are 
eyexopentenyl and cyclohexenyl ; examples of Cg^cycloalkenyiC^ 3 alkyl 
are cyclopentenylmethyl and cyclohexenylmethyl ; examples of 
C cycloalkenylC alkenyl are cyclohexenylethenyl and 
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cycloheptenylethenyl; examples of C s _ 7 cycloalkenylC 2 ^alkynyl are 

cyciopentenylethynyl and cyclohexenylethynyl ; examples of 

C alkoxycarbonylami.no are me thoxycarbonyl amino and 
1-4 

ethoxycarbonylamino; examples of ^alkanoyl amino are acetamido and 

propionamido ; examples of C^ ^alkanoyl (N-C^ ^alkyl) amino are 

N-mechylacetamido and N-methylpropionamido; examples of 

C alkanesulphonamido are mechanesulphonamido and e thane sulphonami do ; 
1-4 

examples of ^ a lkyl amino sulphonyl are methylaminosulphonyl and 
ethylaminosulphonyl ; examples of difC^ 4 alkyl) aminosulphonyl are 
dimethylaminosulphonyl, diethyl aminosulphonyl and 

ethylmethylaminosulphonyl ; examples of C^^alkanoyloxy are acetyloxy 
and propionyloxy; examples of formylC.^ 4 alkyl are f ormylmethyl and 
2-formylethyl; examples of hydroxyiminoC alkyl are hydroxyiminomethyl 
and 2- (hydroxy imino) ethyl; and examples of C ^alkoxyiminoC^ ^alkyl are 
methoxyiminomethyl, ethoxyiminomethyl and 2- (methoxy imino) ethyl . 

Preferably A is optionally substituted: 
phenyl, naphthyl, pyridyl, pyrimidyl, pyrazinyl, pyridazinyl, oxazolyl, 
thienyl, thiadiazolyl or thiazolyl. 

Preferably ring systems of the formula (IA) are of the 

formula: 



i 
4 

wherein J; X and R are as hereinabove defined. 

Preferably ring systems of the formula (IB) are of the 



formula : + 

k 



4 

wherein J, K and R are as hereinabove defined. 
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Preferably ring systems of the formula <IC) are of the 



4 

wherein J, K and R are as hereinabove defined. 

More preferably ring systems of the formula (IA) are 

N-C alkyl-2-oxo-l, 2-dihydropyridin-3, 6-diyl or 3* (C alkyl)-4- 
1-4 1-4 

oxo-3 , 4-dihydropyrimidin-2, 5-diyl . 

More preferably ring systems of the formula (IB) are 
N-C aikyl-4-oxo-l, 4-dihydropyridin-2 , 5-diyl. 

Preferably R is methyl. 

Preferably B is optionally substituted: phenyl, pyridyl, 
thiazolyl, thienyl, thiadiazolyl , imidazolyl. oxazolyl, pyrazinyl, 
pyridazinyl, pyrimidinyl, pyridone, pyridazinone, furan, pyrrole or 
pyrimidinone . 

Preferably D is phenyl, thienyl, furyl, pyridyl, thiazolyl or 

oxazolyl . 

More preferably A is optionally substituted: phenyl, thienyl 
naphthyl or thiadiazolyl . 

Yet more preferably A is optionally substituted: phenyl, 
thienyl or naphthyl. 

More preferably B is optionally substituted pyridyl, phenyl, 
thiazolyl, thienyl, pyrazinyl, oxazolyl, pyridazinyl or 2-pyridone 
optionally substituted on the ring nitrogen by a methyl group. 

More preferably D is optionally substituted: phenyl, thienyl 

or fury I . 

Preferably when D is phenyl it is unsubstituted or 
substituted in the meta- or para- position. 

Most preferably A is optionally substituted phenyl. 

Most preferably B is optionally substituted: phenyl, pyridyl, 
or 2-pyridone optionally substituted on the ring nitrogen by a methyl 
group . 

Most preferably D is optionally substituted phenyl . 
Preferably R 1 is optionally substituted tetrazolyl, 
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carboxyC i 4 alkyl, optionally substituted tetrazolylC^^aikyl , 

hydroxaraid acid, sulphonic acid, tetronic acid or a pharmaceutical^ 

acceptable amide, reverse amide, acylsulphonamide cr c _ 4 alkyl 

substituted by a pharmaceutical ly- acceptable amide, reverse amide or 

acylsulphonamide . 

Preferably pharmaceutical ly acceptable amides are, of the 
6 7 6 

formula -CONR R wherein R is hydrogen or C fi alkyl and R is 

hydrogen, C alkoxycarbonyl , hydroxy, optionally substituted 
1-6 

C alkyl, C cycloalkyl, phenyl, tetrazolyl, 5- cr 6-membered 
1 — 6 3 • f 

heteroaryl, 5- or 6-membered monocylic saturated cr partially saturated 

heterocyclyl and 5- or 6-membered heteroaryl ium, 5- or 6-membered 

monocyclic heteroarylC^alkyl , 5- or 6- membered saturated or 

partially saturated heterocyclylC^alkyl , 8-10 metered bicyclic 

heteroarylC 1 4 alkyl, 5- or 6-membered heteroaryliu.-C^aikyl or 

C cycloalkylC alkyl, wherein ring systems are cptionally 

3-7 J 1-4 
substituted. Examples of 5- or 6-membered heteroarylium rings are 

pyridinium, pyriminidinium, pyrazinium, pyridazinium and imidazolium. 

Preferably pharmaceutical ly acceptable reverse amides are of 

the formula -NR 6 COR 8 wherein R 6 is as hereinabove defined and R is of 

the formula OR wherein R is hydrogen, optionally substituted 

C alkyl, 5- or 6-membered heteroaryl or a 5- or - -membered saturated 

l" 6 8 10 11 

or partially saturated heterocyclyl, or R is of fcrmula NR R 

wherein R 10 is hydrogen or C _alkyl and R 11 is optionally substituted 

1 — c 

C alkyl or R 8 is optionally substituted C alkyl; and wherein ring 
1 — 6 

systems are optionally substituted. 

Preferably pharmaceutical ly acceptable acyl suiphonamides are 
of the formula -CONR 6 S0 2 R 12 wherein R 6 is as hereinabove defined and 
R 12 is optionally substituted; C alkyl, phenyl, 3- or 6-membered 
monocyclic heteroaryl, 5- or 6-membered monocyclic saturated or 
partially saturated heterocyclyl, 5- or 6-membered heteroarylC^alkyl , 
5- or 6-membered saturated or partially saturated 

heterocyclylC 4 alkyl, 8-10 membered bicyclic heteroaryl^ _ 4 alkyl , 5- 
or 6-membered heteroaryl iuinC^alkyl or C^cycloalkylC^alkyl . 

More preferably R 1 is carboxy, optionally substituted 
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tetrazolyl, carboxymethyl , optionally substituted tetrazolylmethyl , 
hydroxamic acid, sulphonic acid, tetronic acid or of the formula 
-CONR^R 7 or of the formula -CH 2 CCNR 6 R 7 wherein R 6 is hydrogen or 
C alkyl and R ? is hydrogen, C alkoxycarbonyl, hydroxy, optionally 

1-4 1-6 

substituted: C alkyl, cycloprcpylc^alkyl , cyclobutyl^ _ 4 alkyl , 
cyclopenylC i _ 4 alkyl, cyclohexylC. _ 4 alkyl, pyridylC 1 4 alkyl , 
pyrimidylC 14 alkyl f pyrazinylC^ ^ alkyl , pyridazinylC^alkyl , 
tetrazolylC^^alkyl, pyrrol idinyiC^^alkyl, morpholinylC i _ 4 alkyl, 
imidazoliumC^ 4 alkyl, N-methyliiaidazoliumC^ 4 alkyl, 
pyridiniumC i _ 4 alkyl, pyridyl, pyrimidyl, pyrazinyl, pyridazinyl, 
N- methyl pyri mi din ium , N-methylimidazolyl , pyridinium, pyrimidinium, 

tetrazolyl, phenyl, cyclopropyi , cyclobutyl, cyclopentyl, cyclohexyl or 

1 6 8 6 8 6 . 

R is of the formula -NR COR cr -CH NR COR wherein R is hereinabove 

a 2 
defined and R is hydroxy, pyridyloxy, pyrimidyloxy , pyrazinyloxy, 

pyridazinyloxy, optionally substituted C alkoxy, optionally 

1 

substituted C alkylamino or crrionally substituted C alkyl or R is 

6 12 6 12 6 

of the formula -CONR SO R or -ZH CONR SO R wherein R is as 

12 

hereinabove defined and R is C alkyl or phenyl, wherein alkyl 

x — © 

groups and ring systems are optionally substituted. 

Yet more preferably R" is carboxy, optionally substituted 

tetrazolyl, carboxymethyl , optionally substituted tetrazolylmethyl or 

of the formula -CONR 6 R 7 or of the formula -CH^CONR^R 7 wherein R 6 is 

hydrogen or methyl and R 7 is hydrogen, C 16 alkoxycarbonyl , hydroxy, 

C alkyl (optionally substituted by one or two substituents selected 
1-6 

from hydroxy, amino, C^alkoxy, halo, fi alkoxycarbonyl , 

C alkylS(O) (p is 0, l or 2) . cyano, carboxy, C alkanoyl , 

1-4 " p I" 4 

C alkanoyl amino, trif luoromeciyl , pentaf luoroethyl and nitro) , 
1-4 

cyclopropylmethyl , cyclobutylmezhyl # cyclohexylmethyl , pyridylmethyl , 
pyr imidylmethyl , pyrazinyl me thy I , pyrrol idinylme thy 1 , 
morpholinylmethyl, imidazoliummethyl or pyridiniummethyl , 
tetrazolylmethyl, pyridyl, N-merhylpyrimidinyl , N-methylimidazolyl , 
tetrazolyl, phenyl (optionally substituted by hydroxy, nitro, halo, 
amino, methyl, ethyl, methoxy, ezhoxy, cyano or trif luoromethyl) , 

cyclopropyi, cyclobutyl, cyclohexyl or hydroxycyclohexyl , or R is of 

6 8 £ 8 6 

the formula -NR COR or -CH 2 NR'CCR wherein R is as hereinabove 

defined and R 8 is hydroxy, pyridyloxy, C^^alkoxy (wherein the alkyl 
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group is cptionally substituted by hydroxy, amino, halo, cyano, 

4 alko:cy, trif luoromethyl , C^^alkylS (O) p- (p is 0, 1 or 2), carboxy 

or C al>oxycarbonyl) , C alkylamino (wherein the alkyl group is 
1-4 l-o 

optionally substituted by hydroxy, amino, halo, cyano, ^alkoxy, 

trif luorcr.ethyl, C^alkylS (O) - (p is 0, 1 or 2) , carboxy, 

C alkoxvcarbonyl or pyridyl) or C ^alkyl (optionally substituted by 
1-4 l-c 

hydroxy, rialo, carboxy, C _ 4 alkoxy carbonyl , pyridyl or 

2, 4-dioxctmidazolidin-5-yl) or R 1 is of the formula -C0NR 6 S0 2 R 12 or 

-CH CONR^HO R 12 wherein R € is as hereinabove defined and R 12 is 
2 2 

C alkyl or phenyl (wherein the alkyl and phenyl groups are optionally 
1-4 

substituted by nitro, hydroxy, halo, amino, ^alkyl, alkoxy, 

cyano or trif luoromethyl) . 

Most preferably R 1 is carboxy, tetrazolyl, 

methanesulphonylaminocarbonyl , benzenesulphonylaminocarbonyl , 

(optionally substituted on the phenyl ring by nitro, hydroxy, halo, 

amino, C. alkyl, C alkoxy, cyano ot trif luoromethyl) , or R 1 is of 

— "** 6 7 6 7 

the formula -CONR R wherein R is hydrogen or methyl and R is propyl, 

2 -pyridyl re thyl , 3 -pyridyl methyl , 2 -hydroxy ethyl , tetrazolyl , 

tetrazolylmethyl, carboxymethyl , 1 - carboxy e thy 1 , l-carboxypropyl or 

1 - carboxy - 3 - hydroxypropyl . 

Preferred optional substituents for ring carbon atoms m A, 

are hale, nitro, trif luoromethyl, cyano, amino, C alkoxy, carbamoyl, 

1-6 

4 alkyl carbamoyl, di (C^ 4 alkyl) carbamoyl , 4 alkanoylamino, 
C 4 alkanesulphonamido, benzenesulphonamido, 4 alkanoyl, 
C alkoxyiminoC .alkyl and hydroxyiminoC alkyl, C alkylS (C p- or 

1-4 1 — 4 1 — 4 1-4 

trif luorcttethylS (0)p- (wherein p is 0, 1 or 2) . 

Preferably, when A is a 6-membered ring, it is unsubstttuted 
or substituted in the 4-position relative to the -0-CH(R 3 ) - linking 
group. 

Preferred optional substituents for ring carbon atoms in B 
are hydrcrcy, halo, methoxy, cyano, trif luoromethyl , amino, 
N-methyiar.ino or N,N- dimethyl amino. 

Preferred optional substituents for D are halo, nitre, 
hydroxy, ryano, methyl, amino, methoxy or carbamoyl. 

Preferably A is unsubstituted or substituted by one 
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substituent . 

Preferably B is unsubstituted cr substituted by one 
substituent . 

Preferably D is unsubstitued. 



Preferably Z is -{CH ) - (CH ' - ( -CH=CH- , -CH«CHCH - , 

-CH CH=CH- or -CH(Me)CH CH - wherein the left side of the linking group 
2 2 2 

is attached to ring A and the right side to ring B. 



Most preferably Z is - (CH 2*2~' " (CH 2* 3 " or ~ CH=CH ~ • 
Preferably R 3 is hydrogen. 

A preferred class of compounds is that of the formula (III) : 

wherein 




R 1 , R 3 , and Z are as hereinabove defined, R 13 is hydrogen, halo, 

trif luoromethyl , nitro, hydroxy,, amino, C. ^alkvlamino, 

di[C alkyl)amino, cyano, C alkoxy, carboxy, allyloxy, 
1 - 6 1-6 

S(0) C alkyl (p is 0 f 1 or 2), S (O) -phenyl (t is 0, 1 or 2} , 
p 1-6 p 

C alkyl (optionally substituted by hydroxy, C_ alkoxy, amino, halo, 
1 — 6 * 4 

nitro, S(O) C alkyl (p is 0, 1 or 2) , S tO) -phenyl (p is 0, 1 or 2) 
p 1-4 p 

or cyano) , carbamoyl , C^ 4 alkyl carbamoyl , di (C^ 4 alkyl ) carbamoyl , 
C 2 g alkenyl, C 26 alkynyl, C 3 _ 7 cycloalkyl , C^^ycloalkylC^^alkyl , 

C 3 7 c y cloalk y lc 2 -.3 al}ceny1 ' C s _ 7 cycloalkenyl, 

C g 7 cycloalkenylC 23 alkenyl, benzyl, benzoyl, benzyloxy, 

C ^alkoxycarbonylamino, 4 a lkanoyl amino , (wherein the alkanoyl group 

is optionally substituted by hydroxy), C. 4 alkar.oyl (N-C^ 4 alkyl ) amino, 

wherein the alkanoyl group is optionally substituted by hydroxy) , 

C alkanesulphonamido, benzenesulphonamido, ammo sulphonyl , 
1-4 

C 4 alkylaminosulphonyl, di (C i4 alkyl) amino sulphonyl , 

C alkoxycarbonyl , C alkanoyloxy, C alkancyi , formylC alkyl, 
1-4 " 2—4 1 — c 1—4 
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trifluoroC^ ^alkylsulphonyl , 1- {hydroxy imino) -1- (phenyl) methyl , 

1 - ( C alkoxy imino ) - 1 - (phenyl ) methyl , hydroxy iminoC alkvl , 

1-4 1-6 

C alkoxyiminoC alkyl, C alkylcarbamoylamino, carboxvC, A alkoxy, 

1- 4 1-6 l-o 1-4 

C alkenyl (substituted by halo), N- (amino) iminoC alkyl, 

2- 6 1-4 

N-(C 1 4 alkylamino) iminoC i ^alkyl, N-tdMC^ ^alkyl) amino] irninoC^ ^alkyl, 

N- (phenyl) amino iminoC^ 4 alkyl, 5-membered heteroaryl containing l or 2 

heteroatoms selected from nitrogen, oxygen and sulphur, tetramethylene , 

and diradicals of the formula -{CH^CO-, - (CH^ 3 C (=N-OH) - and 

- (CH ) C(»N-OC alkyl)- and B is phenyl or hydroxypyridyl . 
2 3 1-4 

Particular compounds of the present invention are: 

4- [3- (2-benzyloxy-5-f luorophenyl) butyl] benzoic acid; 

4- [3- (2- (4 -methoxybenzyloxy) phenyl) propyl] benzoic acid; 

N- (4-nitrobenzenesulphonyl) - 4- {3- ( 2 -benzyl oxypheny 1 ) propyl] - 

benzene car boxamide ; 

4- [3- (2-benzyloxy-5-fluorophenyl)propyl]benzoic acid; 

5- [4- ( 2 -benzyloxyphenethyl) phenyl) tetrazole; 

4- [2 -benzyloxyphenethyl) - 3-fluorobenzoic acid; 

5- [4- (2- (2-benzyloxyphenyl)ethenyl) phenyl) tetrazole; 
4- [3- (2-benzyloxy-5-chlorophenyl)propyl]benzoic acid; 
4- [3- (2- (3-chlorabenzyloxy)phenyl)propyl]benzoic acid; 
4- [3- (2-benzyloxynaphth-l-yl) propyl] benzoic acid; 

4- [3- (2-benzyloxy-5-acetylphenyl)propyl]benzoic acid; 
4- {3- ( 2 -benzyl oxy- 5 -nitrophenyl) propyl) benzoic acid; 

4- [2-benzyloxy-5-chlorophenethyl] benzoic acid; 

5- (4- (5 -acetyl -2 -benzyloxyphenethyl) phenyl] tetrazole; 
5- [4- (2-benzyloxy-5-bromophenethyl) phenyl) tetrazole ; 

5- [6- <2-benzyloxy-5-bromophenethyl) -l-methyl-l , 2-dihydro-2- 
oxopyridin-3-yl) tetrazole; 

4 - [3- (2-benzyloxy-5- ( 1 -hydroxy iminoethyl) phenyl) propyl] benzoic acid; 
4- (2 -benzyloxyphenethyl] -2 -hydroxybenzoic acid; 

4- (3- ( 2 -benzyloxyphenyl) propyl] -2 -hydroxybenzoic acid; 

4 - [3- ( 2 -benzyl oxy- 5 -methylthiophenyl) propyl] benzoic acid; 

2 - [ 2 -benzyloxy- 5 -bromophenethyl ] - 3 , 4 -dihydro-3 - ethyl - 4 -oxopyrimidin- 

5- carboxylic acid; 

4- [2- { 2 -benzyloxyphenyl ) ethenyl] - 3-bromobenzoic acid; 



WO 96/11902 



PCT/GB95/02417 



- 16 - 

4- [2- (2-benzyloxyphenyl) ethenyl] -3 -methoxybenzoic acid; 

4 - [3 - (2-benzyloxy-5- { 2 -me thylpropzonyl) phenyl) propyl] benzoic acid; 

5- [4- (2-benzyloxy-5-chlorophenethyl) phenyl] tetrazole; 
4- (2-benzyloxy-5-bromophenethyl) -2-hydroxybenzoic acid; 
4- (2-benzyloxyphenethyl) -3-bromobenzoic acid; 

4- [3- (2-benzyloxy-5- (1- (phenyl) hydroxy iminome thy 1) phenyl) propyl] - 
benzoic acid; 

4- (2-benzyloxy-5-bromophenylethyl) -2 -methoxybenzoic acid; 
4- [3- (2-benzyloxy-5-fluorophenyl) propyl] benzoic acid; 
N-benzenesulphenyl-4- (3- (2-benzyloxy-5-chlorophenyl) propyl] - 
benzene car boxamide ; 

4- [3- (2-benzyloxy-5- (1- (2 -phenyl hydrazine) ethyl) phenyl) propyl] benzoic 
acid ; 

4- [2- ( 2 - benzyl oxy- 5 -methyl thiophenyl) ethenyl] - 2-hydroxybenzoic acid; 

5- [4- (2-benzyloxyphenethyl) -3-methoxyphenyl] tetrazole; 

4- [3- (2-benzyloxyphenyl) propyl] -3-bromobenzoic acid; 

5- [4- (2-benzyloxyphenethyl) -3-bromophenyl] tetrazole; 

4- [3- (2-benzyloxyphenyl)propyl] -3-cyanobenzoic acid; 

5- [4- (3- (2-benzyloxyphenyl) propyl) -3-bromophenyl] tetrazole; 

4- (2-benzyloxy-5-methylthiophenethyl) -2-hydroxybenzoic acid; 

5- [4- (3- (2-benzyloxyphenyl) propyl) -3-methoxyphenyl] tetrazole; 

4- (2-benzyloxy-5-chlorophenethyl) -3-methoxy benzoic acid; 

5- [4- (2-benzyloxy-5-chlorophenethyl) -3-methoxyphenyl] tetrazole; 
4- (2-benzyloxy-5-methoxyphenethyl) -2-hydroxybenzoic acid; or 

4- (2-benzyloxy-5-methylphenethyl) -2-hydroxybenzoic acid; or 
a pharmaceutically acceptable salt thereof. 

It is to be understood that, insofar as certain of the 
compounds of formula (I) defined above may exist in optically active or 
racemic forms, by virtue of the compounds of the formula (I) containing 
an asymmetric carbon atom, the invention includes in its definition of 
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active ingredient any such optically active or racemic form which 
possesses ant i- hyper algesic properties. The synthesis of optically 
active forms may be carried out by standard techniques of organic 
chemistry well known in the art, for example by synthesis from 
optically active starting materials or by resolution of a racemic form. 
Similarly, the pain relieving effects may be evaluated using the 
standard laboratory techniques referred to hereinafter. 

An in vivo hydrolysable ester or amide of a compound of the 
formula (I) containing carboxy group is, for example, a 
pharmaceuticaily acceptable ester or amide which is hydrolysed in the 
human or animal body to produce the parent acid, for example, a 
pharmaceuticaily acceptable ester or amide formed with a (1-6C) alcohol 
such as methanol, ethanol, ethylene glycol, propranol or butanol, or 
with a phenol or benzyl alcohol such as phenol or benzyi alcohol or a 
substituted phenol or benzyl alcohol wherein the substituent is, for 
example, a halo (such as fluoro or chloro) , (l-4C)alkyl (such as 
methyl) or (l-4C)alkoxy (such as methoxy) group. 

A suitable pharmaceuticaily- acceptable salt of a compound of 
the invention is, for example, an acid-addition salt of a compound of 
the invention which is sufficiently basic, for example an acid-addition 
salt with an inorganic or organic acid such as hydrochloric, 
hydrobromic, sulphuric, trif luoroacetic, citric or maleic acid; or, for 
example a salt of a tricyclic heterocycle of the invention which is 
sufficiently acidic, for example an alkali or alkaline earth metal salt 
such as a calcium cr magnesium salt, or an ammonium salt, or a salt 
with an organic base such as methylamine, dimet hyl amine , 
trimethylamine, piperidine, morpholine or tris- (2-hydroxyethyl) amine . 

In a further aspect the invention provides a process for 
preparing compounds of the formula (I) or pharmaceuticaily acceptable 
salts or in vivo hydrolysable amides or -sster thereof, which comprises 
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deprotecting a compound of the formula (VI) : 



IP 



s 



v OCA -3> 



VI 



wherein R is R or protected R , R , Z, n, A, B and D are as 
hereinabove defined, and any optional substituents are optionally 
protected and at least one protecting group is present; 
and thereafter if necessary: 

i) forming a pharmaceutically acceptable salt; 

ii) forming an in vivo hydrolysable ester or amide; 

iii) converting one optional substituent into another optional 
substituent . 

Protecting groups may in general be chosen from any of the 
groups described in the literature or known to the skilled chemist as 
appropriate for the protection of the group in question, and may be 
introduced by conventional methods. 

Protecting groups may be removed by any convenient method as 
described in the literature or known to the skilled chemist as 
appropriate for the removal of the protecting group in question, such 
methods being chosen so as to effect removal of the protecting group 
with minimum disturbance of groups elsewhere in the molecule. 

A suitable protecting group for a hydroxy group is, for 
example, an arylmethyl group (especially benzyl) , a 
tri- (1-4C) alkylsilyl group (especially trimethylsilyl or 
text-butyldimethylsilyl) , an aryldi- ( 1-4C) alkylsilyl group (especially 
dimethylphenylsilyl) , a diaryl- < 1-4C) alkylsilyl group (especially 
tert -butyldiphenylsilyl) , a <l-4C)alkyl group (especially methyl) , a 
(2-4C)alkenyl group (especially allyl) , a U-4C) alkoxymethyl group 
(especially methoxymethyl) or a tetrahydropyranyl group .especially 
tetrahydroyran-2-yl) . The deprotection conditions for the above 
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protecting groups will necessarily vary with the choice of protecting 
group. Thus, for example, an arylmethyl group such as a benzyl group 
may be removed, for example, by hydrogenation over a catalyst such as 
palladium-on-charcoal. Alternatively a trialkylsilyl or an 
aryldialkylsilyl group such as a tert-butyldimethylsilyl or a 
dimethylphenyl3ilyl group may be removed, for example, by treatment 
with a suitable acid such as hydrochloric, sulphuric, phosphoric or 
trif luoroacetic acid, or with an alkali metal or ammonium fluoride such 
as sodium fluoride or, preferably, tetrabutyl ammonium fluoride. 
Alternatively an alkyl group may be removed, for example, by treatment 
with an alkali metal (1-4C) alkylsulphide such as sodium thioethoxide 
or, for example, by treatment with an alkali metal diarylphosphide such 
as lithium diphenylphosphide or, for example, by treatment with a boron 
or aluminium trihalide such as boron tribromide. Alternatively a 
(l-4C)alkoxymethyl group or tetrahydropyranyl group may be removed, for 
example, by treatment with a suitable acid such as hydrochloric or 
trif luoroacetic acid. 

Alternatively a suitable protecting group for a hydroxy group 
is, for example, an acyl group, for example a (2-4C) alkanoyl group 
(especially acetyl) or an aroyl group (especially benzoyl) . The 
deprotection conditions for the above protecting groups will 
necessarily vary with the choice of protecting group. Thus, for 
example, an acyl group such as an alkanoyl or an aroyl group may be 
removed, for example, by hydrolysis with a suitable base such as an 
alkali metal hydroxide, for example lithium or sodium hydroxide. 

A suitable protecting group for an amino, imino or alkylamino 
group is, for example, an acyl group, for example a ( 2 -4C) alkanoyl 
group (especially acetyl), a (1-4C) alkoxycarbonyl group (especially 
methoxycarbonyl , ethoxycarbonyl or tert-butoxycarbonyl) , an 
arylmethoxycarbonyl group (especially benzyloxycarbonyl) or an aroyl 
group (especially benzoyl). The deprotection conditions for the above 
protecting groups necessarily vary with the choice of protecting group. 
Thus, for example, an acyl group such as an alkanoyl, alkoxycarbonyl or 
aroyl group may be removed for example, by hydrolysis with a suitable 
base such as an alkali metal hydroxide, for example lithium or sodium 
hydroxide. Alternatively an acyi group such as a tert-butoxycarbonyl 
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group may be removed, for example, by treatment with a suitable acid 
such as hydrochloric, sulphuric or phosphoric acid or trif llioroace tic 
acid, and an arylmethoxycarbonyl group such as a benzyloxycarbonyl 
group may be removed, for example, by hydrogenation over a catalyst 
such as pal ladium- on- charcoal . 

A suitable protecting group for a carboxy group is, for 
example, an esterifying group, for example a (l-4C)alkyl group 
(especially methyl or ethyl) which may be removed, for example, by 
hydrolysis with a suitable base such as an alkali metal hydroxide, for 
example lithium or sodium hydroxide; or, for example, a te_rt- butyl 
group which may be removed, for example, by treatment with a suitable 
acid such as hydrochloric, sulphuric or phosphoric acid or 
trif luoroacetic acid. 

In another aspect the compounds of the formula (I) or (VI) 
may be prepared: 

22 20 

a) converting R to R in a compound of the formula (VII) : 



2.- &~ 



it* 



(VII) 



3 22 
wherein A, B, D, R , Z, and n are as hereinabove defined and R is a 

precursor of R 

b) when Z is -(CH(R 5 )) - by reducing a compound of the formula 



(VIII) 



A 

/Z* (VIII) 

wherein A, B, D, R 3 , R 5 , R 2 °, n, p and q are as hereinabove defined; 
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c) when Z is - (CHR 5 ) C («0) (CHR 5 ) - or -CH(R 5 )) - and m is 3 or 4, by 

turn 

reducing a compound of the formula (IX) : 

v OCM -J> (IX) 

ft 3 

wherein A, B, D, R 3 , R 5 , R 2 °, and n are as hereinabove defined and 
one of r and s is o and the other is 1; 

d) when B is an activated heterocycle and Z is -\CH(R 5 ))m-, by 
reacting a compound of the formula (X) with a compound of the formula 
(XI) : 



(X) (XI) 



wherein A, B, D, R 3 , R 5 , R 2 °, n and m are as hereinabove defined and L 
is a leaving group; 

e) when Z is - (CHR 5 ) CR 5 = CR 5 (CHR 5 ) by reaching a compound of the 

P <I 
formula (XII) with a compound of the formula (XIII) : 



O 



K OcM-3> 



(XII) (XIII) 



wherein A, B, D, R 3 , R 5 f R 2 °, p, q and r* are as hereinabove defined and 

R 23 -R 25 are independently C .alkyl or optionally substituted phenyl; 

X ~ b 
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f) when z is .<CHR 5 ;^CH=o:(CHR 5 ) and t is o or l, by dehydrating a 
compound of the formula (XrV) : 

oh & s 

S OCA -J) 
'fiJ 

(XIV) 

wherein A, E, D, R 3 , R 3 , ?-**°, and n are as hereinabove defined, and t 
is o or 1; or 

g) by reacting a confound of the formula (XV) with a compound of the 
formula (XVI) : 



(XV) (XVI) 

. 1 . 



wherein A, B , D, Z, ?.* . . and n are as hereinabove defined and L~ is 
a leaving group; or 
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h) by reacting a compound of the formula (XVII) with a compound of 
the formula (XVIII) : 

O 

(XVII) 

wherein A, B, D, R 3 , R 5 , R 2 °, n, r and s are as hereinabove defined? 
and thereater if necessary: 

i) removing any protecting groups; 

ii) forming a pharmaceutical ly acceptable salt; 

iii) forming an in vivo hydrolysable ester or amide; 

iv) converting an optional substituent into another optional 
substituent . 

22 

Particular values for R include cyano, carbamoyl, alkoxycarbonyl , 
carboxy and activated carboxy groups such as acid chlorides and 
activated esters . 

The cyano group may be converted into a tetrazole ring by 
reacting, for example, with ammonium or tin azide in an aprotic solvent 
such as DMF, in a temperature range of 100°C to 130°C. For further 
information on tetrazole synthesis see S.J. wittenberger and B.J Dormer 
JOC, 1993, 58, 4139-4141; BE Huff et al , Tet . Lett, 1993, 50, 
8011-8014; and J.V. Duncia et al, JOC 1991, 5£, 2395-2400. 

Alkoxycarbonyl may be converted into a carboxy group cy acid 
or base hydrolysis. For example, base hydrolysis may be carried out in 
an organic solvent such as methanol or THF in a temperature range of 
ambient to 100° C, in the presence of sodium hydroxide or potass «um 
hydroxide . 

Acid hydrolysis may, for example, be carried out or ir. neat 
formic acid or neat trif luoroacetic acid optionally in an orgar.- = 
solvent such as d ichl or ome thane . 

An alkoxycarbonyl or an activated carboxy group, such as an 



(XVIII) 
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acid chloride or activated ester, or an acyi group such as an alkanoyl 
group may be converted to an amide group by reacting with the 
appropriate amine in an inert solvent such as DMF or dichlorome thane, 
in a temperature range of 0°C to 150°C, preferably around ambient 
temperature, in the presence of a base such as triethylamine. 

The compounds of the formula (VII) may be prepared using 

processes b) , c) , d) , e) , f ) or g) from the appropriate starting 

7 . , . . 10 

materials wherein R is replaced with R 

The compounds of the formula (VIII) may be reduced under 
standard conditions known in the art for the reduction of olefins, for 
example, catalytic hydrogenation using Raney nickel, platinum metal or 
its oxide, rhodium, zinc oxide, palladium-on- charcoal or Wilkinson's 
catalyst [RhCl (Ph 3 P) 3 ] as the catalyst. 

Catalyst hydrogenation is conveniently carried out in the 
temperature range 0°C to 150°C, but preferably at ambient temperature 
at slightly above atmospheric pressure, unless the double bond is 
highly substituted in which case higher temperatures and pressure may 
be required, or Wilkinson's catalyst in which case a temperature of 
approximately 50°C and pressure of approximately 50 atmospheres are 
preferable. 

Compounds of the formula (VIII) can be prepared using process 
e) or process f) above. 

Compounds of the formula (IX) are reduced by standard methods 
known in the art for the reduction of a, S- unsaturated ketones, without 
affecting ring B. For example, the double bond may be hydrogenated 
catalytically using Wilkinson's catalyst and then the ketone group 
reduced, if appropriate, by forming the tcsyl hydrazone and reducing 
with sodium borohydride. 

The compounds of the formula (IX) are conveniently prepared 
by reacting a compound of the formula (XVII) with a compound of the 
formula (XVIII) . Suitable reaction conditions are described below. 

The reaction between the compounds of the formulae (X) and 
(XI) is conveniently performed under standard conditions known in the 
art. Suitable leaving groups include hale, for example, chloro, bromo 
or iodo, and tosylate and mesylate. 
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In general the reaction is performed in an inert solvent such 
as hexane, tetrahydrof uran or ethyl ether, in a temperature range of 
-100°C to ambient temperature, in the presence of a strong base such as 
butyl lithium, sec-butyl lithium, tert - butyl lithium, lithium 
diisopropylamide (LDA) or lithium hexame thy ldisilyl amide , preferably in 
the presence of a hindered base such as LDA or lithium hexamethyl 
disilylamide. For example wherein the leaving group is bromo, in 
tetrahydrofuran in the presence of LDA at 30°C. 

The compounds of the formula (X) are conveniently prepared by 
reacting a compound of the formula (XVI) with a compound of the formula 

(XX) : 



A 



(XX) 



wherein A and R are as hereinabove defined and P is a hydroxy 
protecting group, and thereafter deprotecting the hydroxy group and 
converting ic to a leaving group (L) . Conversion of the hydroxy group 
to a leaving group is performed by standard processes known in the art. 
For example when the leaving group is bromo, reacting the hydroxy group 
with phosphorous tribromide. 

The reaction between compounds of the formulae (XVI) and (XX) 
are conveniently carried out under standard conditions known in the art 
for such ether- forming reactions, for example as described for the 
reaction between cc^pounds of the formulae (XV) and (XVI) . 
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Scheme 1 



O 

ff 



I}) 



1 



wherein B, R 5 , R 2 °, R 23 -R 25 , p and q are as hereinabove defined and 
L 11 is a leaving group. 
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The compounds of the formulae (XII) and (XIII) are 
conveniently reacted together under conditions known for the Wittig 
reaction. For example in an inert solvent such as hexane, 
tetrahydrofuran, or diethyl ether in a temperature range of -78°C to 
ambient. Preferably R 23 -R 25 are all the same. In particular R -R 
are all phenyl. 

The compounds of the formula (XIII) are rarely isolatable and 
usually prepared jjj situ by deprotonating a compound of the formula 
(XXI) (scheme I) . Deprotonacion is usually carried out in an inert 
solvent such as tetrahydrof ruan or diethyl ether, in a temperature 
range of -78*0 to ambient, in the presence of a strong base. Examples 
of strong bases are lithium hexamethyldisilylamide , CH 3 SOCH 2 Na* and 
butyl lithium. 

Compounds of the formula (XXI) may be prepared by reacting a 
compound of the formula (XXII) with a compound of the formula (XXIII) 
(scheme I) . Suitable values for L include halogen, such as chloro, 
bromo or iodo. Typically an inert solvent such as acetonitrile, 
diethyl ether, tetrahydrofuran or toluene is used and a temperature 
range of 50°c or 120°C. The compounds of the formula (XXII) may be 
known or prepared from another compound of the formula (XXII) or a 
compound of the formula (XXIV) : 

O 

(XXIV) 

wherein B, R 5 , R 2 ° and q are as hereinabove defined. For example the 
compound of the formula <XXr/> may be reduced to a compound of the 
formula (XXII) wherein L 11 is hydroxy. A compound of the formula 
(XXII), wherein L 11 is hydrcxy, may then be converted to a compound of 
the formula (XXII) wherein L" 1 is bromo by, for example, bromonating 
with N-bromosuccinimide. 

Compounds of the formula (XII) are conveniently prepared by 
reacting together compounds cf the formulae (XXX) and (XVI) . The 
-C(»0)R 5 group may be protected if necessary. Reaction conditions for 
ether- forming reactions are known in the art, for example, those 
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described below for the reaction between compounds of the formulae CCV) 
and (XVI) . 

Dehydration of compounds of the formula (XIV) is conveniently 
carried oui: using standard methods known in the art, for example, at 
elevated temperatures in the presence of sulphuric acid, phosphoric 
acid or aluminium oxide. The compounds of the formula (XIV) can be 
prepared by reacting a compound of the formula (XI) with a compound cf 
the formula (XXV) : 

O 



\ 



(XXV) 



3 5 21 

wherein A, R , R , R and n are as hereinabove defined. 

The reaction between compounds of the formulae (XI) and (XZV) 
is conveniently performed in the presence of a base such as butyl 
lithium, sec-butyl lithium, LDA or lithium hexamethyldisilyl amide . 

Compounds of the formula (XXV) are conveniently prepared by 
reacting rcgether compounds of the formulae (XVI) and (XXVI) : 

o 



A" 



S OH 



(XXVI) 



wherein A. R 5 and t are as hereinabove defined. 

The reaction between compounds of the formulae (XVI) and 
(XXVI), Lzi which of course the -C(«0)R 5 group may be protected, is 
carried cut under conditions known in the art for such ether- forming 
reactions . for example as described for the reaction between compounds 
of the formulae (XV) and (XVI) below. 

The ether- forming reaction between compounds of the formulae 
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(XV) and (XVI) is typically performed in an inert solvent such as 
acetone or DMF, in a temperature range of ambient :c 60°C, in the 
presence of a mild base. Suitable values for L include tosylate, 
mesylate, triflate and halo, for example chloro or bromo. when L is 
bromo, compounds of the formulae (XV) and (XVI) may, for example, be 
reacted together in DMF, at ambient temperature in rhe presence of a 
base such as potassium carbonate. When L 1 is hydroxy, the Mitsunobu 
reaction may be used (0. Synthesis, 1981, l) . For example reacting in 
tetrahydrofuran or toluene in the presence of diethyl azodicarboxylate 
and triphenylphosphine. 

The compounds of the formula (XV) and XVI : may alternatively 
be reacted together using a phase transfer system. 

Compounds of the formula (XV) may be prepared using processes 

a), b) , c) , d) , e) or f) from the appropriate staring materials. 

Appropriate starting materials corresponding -o compounds of the 

formulae (VII), (VIII), (IX), (X), (XII) and :XIV) have a hydroxy group 

3 21 

(or protected hydroxy group), in place of the -OCH:R ) -Ph- (R ) r group. 
The reaction between compounds of tie formulae (XVII) and 

(XVIII) is conveniently carried out in the presence of a base, for 
example, lithium hydroxide or potassium tert-butox.de in an organic 
solvent such as an alcohol, for example, methanol. 

The compounds of the formula (XVII) may be prepared by 
reacting a compound of the formula (XVI) with a cc=?ound of the formula 

(XIX) : O 

A 

°^ (XIX) 



wherein A and R 5 are as hereinabove defined. The reaction is 
conveniently carried out under standard conditions :-aiown in the art for 
such ether-forming reactions, for example, as described for the 
reaction between compounds of the formulae (ZV) and (XVI) . 

The compounds of the formulae (XI). {XVI . (XVIII), (XIX), 
(XX) , (XXII) , (XXIV) , (XXVI) and (XXX) and starting materials for 
compounds of the formula (XV) are generally >r.own -~ the art or can be 
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made by methods analogous to or similar to those used in the examples 
or those known in the art for related compounds. 

It is also possible to synthesise certain intermediates and 
even protected compounds using primarly ring synthesis. Here, 
reference is made to the compendiums 'The Chemistry of Heterocyclic 
Compounds' E.C. Taylor and A. Weissberger (published by John Wiley and 
Sons) and 'Comprehensive Heterocyclic Chemistry', A.R Katritzky and C. 
W Rees (published by Pergamon Press (Elsevier) ) . 

Optional substituents may be converted into other optional 
substituents . For example an alkylthio group may be oxidised to an 
alkylsulphinyl or alkysulphonyl group, a nitro group reduced to an 
amino group, a hydroxy group alkylated to a methoxy group, or a bromo 
group converted to an alkylthio group. 

Various substituents may be introduced into compounds of the 
formulae (I) and (III) and intermediates in the preparation of 
compounds of the formulae (I) and (III) , when appropriate, using 
standard methods known in the art. For example, an acyl group or alkyl 
group may be introduced into an activated benzene ring using 
Friedel -Crafts reactions, a formyl group by formylation with titanium 
tetrachloride and dichloromethyl ethyl ether, a nitro group by 
nitration with concentrated nitric acid concentrated sulphuirc acid and 
bromination with bromine or tetra (n- butyl) ammonium tribromide. 

It will be appreciated that, in certain steps in the reaction 
sequence to compounds of the formula (I) , it will be necessary to 
protect certain functional groups in intermediates in order to prevent 
side reactions. Deprotection may be carried out at a convenient stage 
in the reaction sequence once protection is no longer required. 

As stated hereinbefore compounds of the formula (I) are 
antagonists of the pain enhancing effects of E-type prostaglandins and 
of value in the relief of mild to moderate pain which, for example, 
accompanies inflammatory conditions such as rheumatoid arthritis and 
osteoarthritis. Certain properties of the compounds may be 
demonstrated using the test procedures set out below: - 
(a) an in -vitro guinea pig ileum assay which assesses the 

inhibitory properties of a test compound against PGE -induced 
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contractions of the ileum; ileum was immersed in oxygenated Krebs 
solution containing indomethacin (4 pg/ml) and atropine (1 pM) and 
which was maintained at 37°C; the ileum was subject to a tension of 
1 g; a control dose response curve for PG^- induced contraction of the 
ileum was obtained; test compound (dissolved in dimethylsulphoxide) was 
added to the Krebs solution and a dose response curve for the 
PGE 2 - induced contraction of the ileum in the presence of the test 
compound was obtained; the pA 2 value for the test compound was 
calculated; 

(b) an in-vivo assay in mice which assesses the inhibitory 

properties of a test compound against abdominal constriction response 
induced by the intraperitoneal administration of a noxicus agent such 
as dilute acetic acid or phenylbenzoquinone (hereinafter PBQ) using the 
procedure disclosed in European Patent Application No. C218077. 

Although the pharmacological properties of the compounds of 
the formula I vary with structural change as expected, in general 
activity possessed by compounds of the formula I may be demonstrated at 
the following concentrations or doses in one or more of the 
above-mentioned Tests (a) and (b):- 

Test (a) pA 2 > 5.3; 

Test (b):- ED 3Q in the range, for example, 0.01-100 mg/kg 

orally. 

No overt toxicity or other untoward effects were noted in 
Test (b) when compounds of the formula I are administered at several 
multiples of their minimum inhibitory dose. 

Prostaglandin receptors and in particular receptors for PGE 
have been tentatively characterised by Kennedy et al . 'Advances in 
Prostaglandin, Thromboxane and Leukotriene Research, 1983, 11, 327). 
The known PGE^ antagonist SC- 19220 blocks the effect of PGE 2 on some 
tissues such as guinea pig ileum or dog fundus but not on other tissues 
such as the cat trachea or chick ileum. Those tissues which did 
possess SC- 19220 sensitive mediated effects were said tc possess EP^ 
receptors. Based on this compounds of the present invention, 
possessing activity in Test (a) , are EP^ antagonists. 

According to a further feature of the invention there is 
provided a pharmaceutical composition which comprises a compound of the 
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formula (I) or an in-vivo hydrolysable ester thereof or an amide 
thereof, or a pharmaceutical ly- acceptable salt thereof, in association 
with a pharmaceutically-acceptable diluent or carrier. 

The composition may be in a form suitable for oral use, for 
example a tablet, capsule, aqueous or oily solution, suspension or 
emulsion; for topical use, for example a cream, ointment, gel, spray or 
aqueous or oily solution or suspension; for nasal use, for example a 
snuff, nasal spray or nasal drops; for vaginal or rectal use, for 
example a suppository or rectal spray; for administration by 
inhalation, for example as a finely divided powder or a liquid aerosol; 
for sub- lingual or buccal use, for example a tablet or capsule; or for 
parenteral use (including intravenous, subcutaneous, intramuscular, 
intravascular or infusion) , for example a sterile aqueous or oily 
solution or suspension. In general the above compositions may be 
prepared in a conventional manner using conventional excipients. 

The amount of active ingredient (that is a compound of the 
formula (I) or a pharmaceutically-acceptable salt thereof) that is 
combined with one or more excipients to produce a single dosage form 
will necessarily vary depending upon the host treated and the 
particular route of administration. For example, a formulation 
intended for oral administration to humans will generally contain, for 
example, from 0.5 mg to 2 g of active agent compounded with an 
appropriate and convenient amount of excipients which may vary from 
about 5 to about 98 percent by weight of the total composition. 

According to a further feature of the invention there is 
provided a compound of the formula (1) or an in-vivo hydrolysable ester 
or amide or a pharmaceutically-acceptable salt thereof, for use in a 
method of treatment of the animal (including human) body by therapy. 

According to a further feature of the invention there is 
provided the use of a compound of the formula I, or an in-vivo 
hydrolysable ester or amide or a pharmaceutically-acceptable salt 
thereof, in the manufacture of a medicament for use in the relief of 
pain in the animal (including human) body. 

According to a further feature of the invention there is 
provided a method for the relief of pain in the animal (including 
human) body in need of such treatment which comprises administering to 
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said body an effective amount of a compound of the formula I, or an 
in-vivo hydrolysable ester or amide or a pharmaceutical ly- acceptable 
salt thereof. 

As mentioned above , a compound of the formula (I) is useful 
in treating the pain which, for example, accompanies inflammatory 
conditions such as rheumatoid arthritis and osteoarthritis. In using a 
compound of the formula I for therapeutic or prophylactic purposes it 
will generally be administered so that a daily dose in the range, for 
example, 0.1 mg to 75 mg per kg body weight is received, given if 
required in divided doses. In general lower doses will be administered 
when a parenteral route is employed. Thus, for example, for 
intravenous administration, a dose in the range, for example, 0.05 mg 
to 30 mg per kg body weight will generally be used. Similarly, for 
administration by inhalation, a dose in the range, for example, 0.05 mg 
to 25 mg per kg body weight will be used. 

Although the compounds of the formula (I) are primarily of 
value as therapeutic agents for use in warm-blooded animals (including 
man) , they are also useful whenever it is required to antagonise the 
effects of PGE 2 at the EI^ receptor, based on test a). Thus, they are 
useful as pharmacological standards for use in the development of new 
biological tests and in the search for new pharmacological agents. 

By virtue of their ability to relieve pain, the compounds of 
the formula I are of value in the treatment of certain inflammatory and 
non- inflammatory conditions which are currently treated with a 
cyclooxygenase- inhibitory non-steroidal anti- inflammatory drug (NSAID) 
such as indomethacin, ketorolac, acetyl salicyclic acid, ibuprofen, 
sulindac, tolmetin and piroxicam or other analgesics such as 
paracetamol, tramadol, Codein or in some circumstances morphine. 
Co-administration of a compound of the formula I with a NSAID can 
result in a reduction of the quantity of the latter agent needed to 
produce a therapeutic effect. Thereby the likelihood of adverse 
side-effects from the NSAID such as gastrointestinal effects are 
reduced. Thus according to a further feature of the invention there ~s 
provided a pharmaceutical composition which comprises a compound of the 
formula il) , or an in-vivo hydrolysable ester or amide or 
pharmaceutically-acceptable salt thereof, in conjunction or admixture 
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with a cyclooxygenase inhibitory non-steroidal anti -inflammatory agent, 
and a pharmaceutically-acceptable diluent or carrier. 

The compounds of the invention may also be used with other 
anti -inflammatory agents such as an inhibitor cf the enzyme 
5 -lipoxygenase (such as those disclosed in European Patent Applications 
NOS. 0351194, 0375368, 0375404, 0375452, 037547, 0381375, 0385662, 
0385663, 0385679, 0385680). 

The compounds of the formula (I) may also be used in the 
treatment of conditions such as rheumatoid arthritis in combination 
with anciarthritic agents such as gold, methotrexate, steroids and 
penicillinamine, and in conditions such as osteoarthritis in 
combination with steroids. 

The compounds of the present inventicr. may also be 
administered in degradative diseases, for example osteoarthritis, with 
chondroprotective, anti -degradative and/or reparative agents such as 
Diacerhein, hyaluronic acid formulations such as Hyalan, Rumalon, 
Arteparon and glucosamine salts such as Antril . 

The compositions of the invention may in addition contain one 

or more other therapeutic or prophylactic agents known to be of value 

for the treatment of pain. Thus for example, a known opiate 

pain-killer (such as dextropropoxyphene, dehydrc codeine or codeine) or 

an antagonist of other pain or inflammation mediators, such as 

bradykinin. neurokinin and calcitonin gene related peptides (CGRP) , or 

an alpha -adrenoceptor agonist, a GABA receptcr agonist, a calcium 

channel blocker, a sodium channel blocker, a CCK receptor antagonist, 

3 

or an antagonist or modulator of the action of glutamate at the NMDA 
receptor may usefully also be present in a pharmaceutical composition 
of the invention. 

The compounds of the present invention may also be 
administered in bone diseases such as osteoporosis alone or in 
combination with calcitonin and bisphosphonates and estrogens. 

The invention will now be illustrated in the following 
non-limiting Examples in which, unless otherwise stated: - 

(i) evaporations were carried out zy rotary evaporations 
in vacuo and work -up procedures were carried cut after removal of 
residual solids by filtration; 
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(ii) yields are given for illustration only and are not 
necessarily the maximum attainable; 

(iii) the end-products of the formula I have satisfactory 
microanalysis and their structures were generally confirmed by NMR and 
mass spectral techniques; 

(iv) intermediates were not generally fully characterised 
and purity was, assessed by thin layer chromatographic, infra-red (IR) 
or NMR analysis; 

(v) melting points are uncorrected and were determined 
using a Mettler S?62 automatic melting point apparatus or an oil -bath 
apparatus; melting points for the end-products of the formula I were 
determined after recrystallisation from a conventional organic solvent 
such as ethanol, r.ethanoi, acetone, ether or hexane, alone or in 
admixture ; 

(vi) the following abbreviations have been used:- 
DMF M,N-dimethylformamide; 

THF t e trahydrof uran ; 

DMSO dimethyl sulphoxide ; 

DIBAL diisobutylaluminium hydride; 

DEAD diethylazodicarboxylate . 
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Example 1 

4- f3- (2-Benzvloxvphenvl)propyl1 benzoic acid 

(A) To a solution of methyl 4- [3- (2 -benzyloxyphenyl) - 
propyl] benzoate (0.7 g) in ethanol was added 2M sodium hydroxide 
(1.45 ml) . The mixture was stirred for 18 hours, evaporated tc 
dryness and mixed with 1M HC1 (50 ml) and ethyl acetate (50 ml) . The 
solutions were separated and the organic solution washed with brine 
(50 ml) , dried (magnesium sulphate), filtered and evaporated. Tne 
residue was purified by chromatography on silica gel using ethyl 
acetate: hexane (1:1) as eluant. There was thus obtained 

4- [3- (2 -benzyloxyphenyl) propyl] benzoic acid (391 mg) m.p. 109-11L°C. 

The methyl 4- [3- (2 -benzyloxyphenyl) propyl] benzoate was 
obtained as follows: 

(B) A mixture of 2-hydroxyacetophenone (79 g) , benzyl 
bromide (99.3 g) and potassium carbonate (80 g) in acetone (250 nl) 
was heated at reflux for 24 hours, filtered and the solvent 
evaporated. The residue was distilled (bp 138-140°C, 0.05 mmHg and 
there was thus obtained 2-benzyloxyacetophenone (124 g) . 

(C) A mixture of methyl 4-f ormylbenzoate (36.28 g) , 
2-benzyloxyacetophenone (50 g) and potassium t-butoxide (2 g) i- 
methanol (150 ml) was stirred for 3 hours. The precipitate that 
formed was filtered off. On standing further solid precipitated from 
the filtrates and was filtered off and combined with the first solid. 
There was thus obtained methyl 4- [3- (2 -benzyloxyphenyl) -3-carbcnyl- 

l (E) -propenyl] benzoate (74.2 g) . 

(D) A mixture of 4- (3- (2 -benzyloxyphenyl ) -3-carbonyl- (E) - 

propenyl] benzoate (35 g) , 10% Pd- carbon (7 g) , acetic acid (350 ml) 

o 

and trif luoroacetic acid (7 ml) was warmed at 30 C under 10 atm. of 
hydrogen for 18 hours, filtered and the filtrates evaporated. The 
residue was triturated with hexane and dried to give methyl 4 - ■[ 3 - ( 2 - 
hydroxyphenyl) propyl] benzoate (26 g) . 

(E) First alternative method to synthesise methyl 

4 - [3- ( 2 - hydroxyphenyl ) propyl] benzoate . A mixture of 4-[3-(2- 
cenzyloxyphenyl ) -3-carbonyl-l (E) -propenyl] benzoate (25 g) and i:% 
Pd- carbon (2.5 g) in ethyl acetate (300 ml) was stirred under az. 
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atmosphere of hydrogen for 18 hours, filtered and the solvent 
evaporated. There was thus obtained methyl 4- [3- (2-hydroxyphenyl) -3- 
carbonylpropyl J benzoate (21 g) . 

(F) To a stirred suspension of zinc powder (21 g) in water 
(50 ml) was added mercuric dichloride (1.5 g) . After 20 minutes 
concentrated HC1 (25 ml) was added and the mixture stirred for 2 
minutes, the aqueous solution decanted off and a solution of methyl 
4- {3- (2-hydroxyphenyl) -3-carbonylpropyl] benzoate (21 g) in methanol 
(100 ml) added followed by concentrated KC1 (50 ml) . The mixture was 
heated at reflux for 3 hours, cooled and the supernatant decanted off. 
The zinc residues were washed with diethyl ether (3 x 50 ml) and the 
combined organic washings and the supernatant were washed with water 
(100 ml), dried (magnesium sulphate), filtered and evaporated. The 
resulting oil was triturated with hexane to give methyl 4- [3- (2- 
hydroxyphenyl) propyl] benzoate (15.3 g) as a white solid. 

(G) Second alternative method :a synthesise methyl 4- [3- (2- 
hydroxyphenyl) propyl] benzoate. To a mixture of 2 - ( 4 - carboxyphenyl ) - 
ethyl triphenylphosphonium bromide (prepared in the standard way from 
4- (2 -bromoethyl) benzoic acid and triphenylphosphine) (9.4 g) in THF 
(70 ml) was added lithium hexamethyldisilazide (40 ml, 1.0 M solution 
in THF) . After l hour a solution of 2- benzyl oxybenz aldehyde 
(commercially available, or prepared fror. salicylaldehyde and benzyl 
bromide using the method described below to synthesise 

4- {3- (2-hydroxyphenyl) propyl] benzoate) U.Og) in THF (40 ml) was 
added and the mixture stirred for 2 hours and poured into water (100 
ml) and diethyl ether (100 ml) . The aqueous layer was separated and 
washed with ethyl acetate (3 x 50 ml) , acidified with 1M HC1 to pHl, 
and extracted with ethyl acetate (2 x 5 0 ml) . The combined ethyl 
acetate extracts were washed with water 50 ml) , dried (magnesium 
sulphate) , filtered and evaporated to an orange oil (6 g) . 

(H) To a solution of the oil ir. methanol (100 ml) was added 
thionyl chloride (1.3 ml) at 0°C. The nu-xture was stirred for 2 
hours, evaporated and the residue dissolved in ethyl acetate (100 ml), 
washed with sodium bicarbonate solution HO ml) and brine (50 ml), the 
organic layer separated, dried (magnesium, sulphate) , filtered and 
evaporated. The resulting residue was purified by chromatography on 
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silica gel using ethyl acetate: hexane (2:3) as eluant. Theresas 
thus obtained a straw coloured oil (4.2 g) . 1.5 g of this material 
was converted to methyl 4- [3 - (2-hydroxyphenyl) propyl] benzoate using 
the hydrogenation method described above (for the conversion of 
4- [3- (2 -benzyl oxyphenyl) -3-carbonyl-l (E) -propenyl) benzoate to methyl 
4- [3- (2-hydroxyphenyl) - 3 -carbony lp ropy 1] benzoate using ethanol as the 
reaction solvent) . There was thus obtained methyl 
4- (3- (2 -hydroxy-phenyl) propyl] 

benzoate (1.1 g) as a white solid after purification by subjecting to 
chromatography on silica gel using ethyl acetate as eluant. 

(I) To a solution of 4- (3- (2-hydroxyphenyl) propyl] benzoate 
(1.0 g) in DMF (20 ml) was added potassium carbonate (0.76 g) and 
benzyl bromide (0.66 ml). The mixture was stirred for 18 hours, 
poured into water (100 ml) and ethyl acetate (100 ml) . The ethyl 
acetate solution was washed with water (3 x 100 ml) , dried (magnesium 
sulphate), filtered and evaporated. The residue was purified by 
subjecting to chromatography on silica gel using diethyl ether: hexane 
(1:9) as eluant. There was thus obtained methyl 
4- [3- (2-benzyloxy-phenyl) propyl] benzoate (0.7 g) as an oil. 

Example 2 

The process described in Example 1 was repeated with the 
appropriate methyl 4- [3- (2-benzyloxyphenyl) propyl] benzoates to give 
the compounds described in the following table with appropriate 
modifications described in the notes below. The methyl 4- [3- (2- 
benzyloxyphenyl) propyl] benzoate precursors were prepared from 
methyl 4- [3 - (2-hydroxyphenyl) propyl] benzoate and the appropriate 
benzyl halide using the method described in Example 1 for the 
preparation of methyl 4 - [3 - (2-benzyloxyphenyl) propyl] benzoate . 




CaOhi 



3 
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Compd No R' m.p. Footnote 

1 4-F 79-80 

2 4-OMe 128-129 

3 4 " N °2 168-170 

4 4-Me 119-120 

5 2-Me 131-132 

6 3-C1 109-110 

7 2-C1 110.5-111 

8 4-Cl 126.5-127.5 

9 3-NH 2 125,5-126 a 

10 3-NHCOMe 198-198.5 b 

11 3-OAllyl 76.5-77.5 C 

12 4-OAllyl 92.5-93.5 d 

13 3-OH 103.5-104 c,e 

14 2-OAllyl 126-126.5 f 

a : - Methyl 4 - (3 - ( 2 - { 3 -aminophenylmethyloxy ) phenyl ) propyl \ - benzoa te was 

prepared from methyl 4- (3- (2- (3-nitrophenylmethylcxy) -phenyl ) propyl) 

benzoate (prepared from methyl 4- (3- (2-hydroxyphenyl) -propyl] benzoate 
and 3-nitrobenzyl chloride) as follows: 
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A mixture of methyl 4- (3- (2- (3-nitrophenylmethyloxy) - 

phenyl) propyl] benzoate (0.25 g) , zLn (II) chloride dihydrate (0.7 g) 

o 

in ethanol (10 ml) was heated at 72 C for 4 5 minutes, cooled and 
poured onto ice. The pH of the solution was adjusted to 8 with sodium 
bicarbonate and extracted with ethyl acetate (2 x 50 ml) . The 
combined organics were washed with brine (50 ml), dried (magnesium 
sulphate) , filtered and evaporated. The residue was purified by 
subjecting to chromatography on silica gel using ethyl acetate : 
hexane (1:9) as eluant. There was thus obtained methyl 
4- [3- (2- (3 -aminophenylmethyloxy) phenyl) propyl] benzoate (185 mg) . 
b: - Methyl 4- [3- (2- (3 -methyl carbonylaminophenylmethyloxy) -phenyl) 
propyl] benzoate was prepared from methyl 4- [3- (2 - (3-amino- 
phenylmethyloxy) phenyl) propyl] benzoate (preparation described in note 
a) as follows: 

To a mixture of methyl 4 - [3- (2- (3 -aminophenylmethyloxy) - 
phenyl) propyl] benzoate (0.2 g) , triethylamine (0.19 ml) in 
dichloromethane (10 ml) at 5°C was added acetic anhydride (0.08 ml). 
The mixture was stirred for 18 hours, the solvent evaporated, the 
residue dissolved in ethyl acetate (50 ml), and washed with 1M HC1 (50 
ml), sodium bicarbonate solution ;50 ml) and brine (50 ml), dried 
(magnesium sulphate) , filtered and evaporated. There was thus 
obtained methyl 4- (3- (2- (3 -methyl car bony laminophenyl- 
methyloxy) -phenyl > propyl] benzoate (173 mg) . 
c:- (A) 3-Allyloxybenzyl chloride was obtained as follows: 
A mixture of 3 -hydroxybenz aldehyde (6 g) , allyl bromide (6.25 g) , and 
potassium carbonate (8.82 g) in DMF (30 ml) was stirred for 18 hours, 
poured into water (100 ml) and extracted with diethyl ether 
(3 x 150 ml) . The combined organic extracts were washed with water 
(2 x 150 ml) and brine (2 x 150 mi), dried (magnesium sulphate) 
filtered and evaporated to give 2 -allyloxybenzaldehyde (7.2 g) . 

(B) To a solution of 3-allyloxybenzaldehyde (7.2 g) in 
methanol (50 ml) at 0°C was added sodium borohydride (1 g) in 
portions. The mixture was stirred for 30 minutes, evaporated , 
dissolved in 5% acetic acid and extracted with diethyl ether (3 x 100 
ml) ( washed with water (2 x 100 ml*; , and sodium bicarbonate (2 x 100 
ml), dried (magnesium sulphate), filtered and evaporated to give 
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3- allyloxybenzyl alcohol (7.26 g) . 

(C) To a solution of 3-allyloxybenzyl alcohol (7.2 g) in 
dichloromechane (100 ml) at 0°C was added thionyl chloride (4.B ml) in 
dichlorome thane dropwise and a drop of DMF and the mixture stirred at 
ambient temperature for 1.5 hours, and poured into cold sodium 
bicarbonate solution. The organic layer was washed with sodium 
bicarbonate (2 x 100 ml), dried (magnesium sulphate), filtered and 
evaporated to give 3-allyloxybenzyl chloride (8.3 g) , 

d:- 4-Allyloxybenzyl chloride was made from 4-hydroxy- 

benzaldehyde using the methods in note c. 

e : - Methyl 4 - [3 - ( 2 - ( 3 -hydroxyphenylmethyloxy ) phenyl ) propyl ) - 

benzoate was obtained from methyl 4- [3- (2- (3-allyloxyphenylmethyl- 
oxy) phenyl ) propyl) benzoate as follows : 

To a solution of methyl 4- [3- (2- (3-allyloxy- 
phenylmethyloxy) phenyl) propyl J benzoate (0.66 g) and 

2,2-dimethyl-l,3-dioxane-4,6-dione (0.46 g) in DMF (12 ml) was added 
palladium tetrakistriphenylphosphine (0.11 g) in DMF (12 ml) and the 
mixture was stirred for 18 hours in the dark with argon bubbling 
through the solution. The mixture was poured into ethyl acetate (100 
ml) washed with water (2 x 100 ml), and sodium bicarbonate (2 x 100 
ml) , dried (magnesium sulphate), filtered and evaporated. The residue 
was purified by subjecting to chromatography on silica gel using ethyl 
acetate : hexane (1:9, 2:B) as eluant. There was thus obtained methyl 

4- [3- (2- (3 -hydroxyphenylmethyloxy) phenyl) propyl) benzoate (440 mg) . 
f : - 2-Allyloxybenzyl chloride was made from 2- hydroxy - 
benzaldehyde using the methods in note c. 

Example 3 

(A) The process described in Example l was repeated with 
the appropriate methyl 4- [3- (2-benzyloxyphenyl) alkyl] benzoates or 
4- [3- (2 -benzyl oxyphenyl) alkyl) phenylethanoates to give the compounds 
described in the following table with appropriate modifications 
described in the notes below. 

(B) The substituted methyl 4- { 2 -hydr oxyphenyl alkyl] 
-benzoate and 4- [ 2 -hydr oxyphenyl alkyl) phenyl ethanoate compounds were 
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obtained from the corresponding 2 -benzyloxyrenzaldehyde using a 
similar method to that of example 1 (B) or 

benzyloxyphenylacetaldehydes obtained from rhe corresponding 
2-hydroxybenzaldehydes and phosphonium salts using the second 
alternative method to synthesise methyl 

4- [3- ( 2 -hydroxyphenyl) propyl] -benzoate described in Example 1 unless 
stated otherwise in the notes. 

(C) The methyl 4- [3- (2 -benzyloxyphenyl) alkyl] benzoate 
precursors were prepared from the substituted methyl 4- (2- 
hydroxyphenyl) -alkyl] benzoate or 4 - < 2 - hydr cxyphenyl ) alkyl ] 
phenylethanoate compounds and benzyl bromide using the method describe 
in example 1 for the preparation of methyl 4 - [3- (2 - benzyl oxyphenyl- 
propyl] benzoate unless stated otherwise in the notes. 




Conrod Ng^ Rl k&njj 



1 H CH 2 CH 2 

2 H CH 2 CH 2 

3 5-C1 CH 2 CH 2 

4 5-F CH 2 CH 2 CH 2 

5 5-C1 CH CH CH 



R2 m.p. Footnote 

CO^H 143-144 a 

CH.CO H 88-89 b 

2 2 

CK.CO H 91-92 b 
a 2 

CC.H 102-103 

CC^H 9S.5-96.5 
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5-OMe 



CH 2 CH 2 CH 2 C °2 H 



102-103 



6-OMe 



CH 2 CH 2 CH 2 C0 2 H 



90-91 



4-OMe 



m ch ch con 

2 2 2 2 



121-121.5 



6-F 



ch ch ch co h 

2 2 2 2 



92-93 



10 



3.5-diCl 



CH CH CH, CO H 
2 2 2 2 



163-163.5 



11 



5-NC) 



OTCH CH CO H 

2 2 2 2 



161-163 



12 



5-NH 



CH CH CH CO H 

2 2 2 2 



152-155 d 



13 



5-NHCOMe 



CH CH CH CO H 

2 2 2 2 



181-183 



14 



5-NHC0 2 Et 



CH 2 CH 2 CH 2 C0 2 H 



165-167 



15 



5-NHS0 2 Ph 



CH 2 CH 2 CH 2 C0 2 H 



159-161 



16 



5-NHMe 



CH CH CH CO H 

2. 2, 2. & 



153-154 



17 



18 



5-NEt 2 
5-COMe 



CH 2 CH 2 CH 2 C0 2 H 



CH 2 CH 2 CH 2 C0 2 H 



67-68 



147-147.5 j 



19 



20 



5-CO-nPentyl 
5-n-Hexyl 



CH 2 CH 2 CH 2 C0 2 H 



CH 2 CH 2 CH 2 C0 2 H 



136-136.5 k 



91.5-92 



21 



5 -Br 



CH 2 CH 2 CH 2 C0 2 H 



115-118 



m 



22 



5-CN 



CH2CH2CH2 C0 2 H 



134-135 



23 



5-CHO 



CH 2 CH 2 CH 2 C0 2 H 



126-127 
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24 



5-CH OH 



OTCH OT CO^H 
2 2 2 2 



102-103 



25 



5-C(NOH)Me 



CH CH CH CO H 

2 2 2 2 



166.5-167.5 q 



26 



5-C(N0H)H 



CH2CH CH CO H 

2 2 2 



143.5-144 r 



27 



5-C(NOMe)Me 



CH CH CH CO„H 
2 2 2 2 



121-122 



28 



S-Cl 



CH^CH^ 
2 2 



CO H 



145-147 



29 



5-NC) 



CH CH 

2 2 



C0 2 H 



183-184 a,t 



30 



5-SOMe 



CH CH CH CO H 

2 2 2 2 



101-102 



31 



5-S0 2 Me 



CH CH CO H 

2 2 2 2 



185 



32 



H 



CH CH CH CONHCH CO H 101-102 

2 2 2 2 2 



33 



CH CH CH CONH(CH ) CO H115-116 

2 2 2 2 2 2 



34 



5,6-CH=CH-CH=CH- CH CH CH C0 2 H 



128-130 



35 



5,6-(CH 2 ) 4 - 



CH CH CH CO^H 
2 2 2 2 



138-139 



36 



3-NO_ 



rara^ co h 

2 2 2 2 



117-119 



37 



5-C(0)CHMe_ 



(CH 2 ) 3 



co 2 h 



135-137 



38 



5-C(=N-OH)CHMe 2 (CH 2 > 3 C °2 H 



170-176 (aa) 



39 



5-COEt 



(CH 2 ) 3 



C0 2 H 



116-118 iah) 



40 



5-COPh 



(CH 2 ) 3 



C0 2 H 



142-144 



(ac) 



41 



5-C(=N-OH)Et (CH 2 ) 3 



C0 2 H 



168-170 



(aa) 
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42 5-C(=N-OH)Ph C0 -> H 180-189 (aa> 

43 5-C(=NNHCONH 2 )CH 3 <CH 0 > 3 C0 2 H 158-160 (ad) 

44 S-C(-NHNH )CH (CH ) CO H 174-180 (ae) 

45 5-C(=NHNHPh)CH 3 f 01 ^ C0 2 H 143-147 (af) 

46 5-CH 2 OMe {CH 2 ) * C °2 H 81-84 (ag) 

47 5-CH SMe (CH o>o CO o K 107.5-111 (ah) 

48 5-CH 2 S0 2 Me (CH 2 ) 3 C °2 H 159.5-164 (ai) 

49 5-CH SOMe (CH.) CO H 137.5-140.5 (ai) 

2 2 3 « 

50 

(CH 2 I 3 C °2 H 177.5-181.5 (aj) 



51 5-NEt 2 (CH 2 } 3 C °2 H 67-68 (ak) 

52 5-Br (CH ) CO H 166-167 (al) 

j, 2. £ 



a:- (4-Carboxyphenylmethyl) triphenylphosphonium bromide was 

prepared in the standard way from 4 - (bromomethyl) benzoic acid and 
triphenylphosphine . 

b : - ( 4 -Carboxymethylphenylme thyl ) triphenylphosphonium bromide 

was prepared in the standard way from 4 - (bromomethyl) pheny lace tic acid 
and triphenylphosphine. 

c:- Methyl 4- [3- (2 -hydroxy- 5 -nitrophenyl) propyl ]benzoate was 

prepared from methyl 4- [3- < 2 - hydroxypheny 1 ) propyl) benzoate (see 
Example 1) as follows: 



Nitric acid (15 M, 3.13 ml) was added to acetic anhydride 
(12.52 ml) at 0°C and the mixture stirred for 15 minutes, then added 
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to a stirred solution of methyl 4- (3- (2-hydroxyphenyl ) -propyl] benzoate 
(12.89 g) in acetic anhydride (300 ml) at 0°C and stirred for 18 
hours. The solvent was evaporated and the resulting yellow oil 
purified by chromatography on silica gel using ethyl acetate: hexane 
(1:9 to 1:1 gradient) as eluant to give methyl 

4- (3- (2-hydroxy-3-nitrophenyl)propyl]benzoate (5.4 g) and methyl 

4- [3- (2-hydroxy-S-nitrophenyl)propyl]benzoate (7.5 g) . 

d:- Methyl 4- (3- (2 -benzyloxy- 5 -aminophenyl) propyl] benzoate was 

prepared from methyl 4- [3- (2 -benzyloxy- 5 -nitrophenyl) propyl] benzoate 

using the process described in Example 2, note a. 

e:- Methyl 4- [3- ( 2 -benzyloxy- 5- methyl carbonylaminophenyl ) propyl] 

benzoate was prepared from methyl 4- [3 - (2 -benzyloxy- 5- aminophenyl) - 

propyl] benzoate by the method described in Example 2, note b. 

f:- Methyl 4- [3- ( 2 -benzyloxy- 5 -ethoxycarbonylaminophenyl) propyl) 

benzoate was prepared from methyl 4- [3- (2 -benzyloxy- 5 -aminophenyl) - 

propyl] benzoate by the method described in Example 2, note b using 

ethyl chloroformate in the place of acetic anhydride as the acylating 

agent . 

g:- Methyl 4- (3 - (2 -benzyloxy- 5- phenyl sulphonamidophenyl) propyl) 
benzoate was prepared from methyl 4- [3- (2 -benzyloxy- 5 -aminophenyl ) - 
propyl) benzoate as follows: 

To a mixture of methyl 4- [3- (2-benzyloxy- 5 -aminophenyl ) - 
propyl] benzoate (0.3 g) and potassium carbonate (170 mg) was added 
benzenesulphonyl criloride (0.15 ml) and the mixture stirred for 18 
hours, poured into ethyl acetate (50 ml) and washed with 1M HC1 

(50 ml), sodium bicarbonate (50 ml) and brine (50 ml) . The organic 
solution was dried (magnesium sulphate), filtered and evaporated. The 
residue was purified by subjecting to chromatography on silica gel 
using ethyl acetate: hexane (3:7) as eluant. There was thus obtained 
methyl 4- [3- (2 -benzyloxy- 5 -phenyl sulphonamidophenyl) propyl] benzoate 

(150 mg) . 

h: - Methyl 4- [3- (2 -benzyloxy- 5- (trif luorome thy lcarbonyl amino) - 

phenyl) propyl] benzcate was synthesised from methyl 4- [3- (2-benzyloxy- 
5 -aminophenyl) propyl] benzoate using the method described in Example 2, 
note b using trif 1 u orome thy 1 acetic anhydride in the place of acetic 
anhydride as the acylating agent. 
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To a mixture cf NaH (50% by weight in oil) (20 mg) in DMF 
(5 ml) was added methyl 4- [3- (2-benzyloxy-5- (trif luoromethylcarbonyl- 
amino) phenyl) propyl] benzoate (200 mg) . After 1 hour, Mel (0.2 ml) was 
added and the mixture stirred for 18 hours. The mixture was poured 
into 1M HC1 (50 ml), and extracted with ethyl acetate (2 x 25 ml) . 
The organics were washed with brine (50 ml) , dried (magnesium 
sulphate) , filtered and evaporated. There was thus obtained methyl 
4- (3- (2-benzyloxy-5- (N-methyl-trif luoromethylcarbonylamino) phenyl) - 

propyl] ben z oat e (200 mgi . 

4- [3- U-Benzyloxy-5-methylaminophenyl)propyl]benzoic acid 

was obtained from methyl 4 - [3- <2-benzyloxy-5- (N-methyltrif luoro- 
methylcarbonylamino) phenyl) propyl] benzoate by the standard hydrolysis 

method . 

i:- Methyl 4- [3- (2 -benzyloxy-5- (N, N- die thy lamino) phenyl) propyl] - 

benzoate was obtained from methyl 4- [3- (2-benzyloxy-5-aminophenyl) - 

propyl] benzoate as follows: 

To a mixture cf methyl 4- [3- (2-benzyloxy- 5 - aminophenyl ) - 

propyl] benzoate (250 mg; in DMF (10 ml) was added potassium carbonate 
(200 mg) and ethyl iodide (0.16 ml). The mixture was stirred for 
18 hours, poured into ethyl acetate (SO ml) and washed with brine 
(50 ml), dried (magnesium sulphate), filtered and evaporated. The 
residue was purified by chromatography on silica gel using ethyl 
acetate: hexane (3? 7) as eluant . There was thus obtained methyl 
4- [3- (2 -benzyloxy-5- (N,N-diethy lamino) phenyl) propyl] benzoate 
(150 mg) . 

j : - Methyl 4- [3- (2 -hydroxy- 5- ace tylphenyl) propyl! benzoate was 

obtained from methyl 4- [3- (2-hydroxyphenyl) propyl] benzoate as 
follows : 

To a cooled (0°C) solution of aluminium chloride (311 mg) in 
nitrobenzene (5 ml) was added methyl 4- [3- (2-hydroxyphenyl) propyl] - 
benzoate (0.6 g) then acetyl chloride (0.16 ml). The mixture was 
heated at 50°C for 3 hours, aluminium chloride (622 mg) added and the 
mixture was heated at 5 0°C for a further 3 hours. The mixture was 
poured into 1M HCl (100 nil) and ethyl acetate (100 ml), the organic 
layer washed with sodium bicarbonate (100 ml) and brine (100 ml), 
dried (magnesium sulpha-e) , filtered and evaporated. The residue was 
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purified by subjecting tc chromatography on silica gel using ethyl 
acetate: dichlorome thane (C:100, 2:95 gradient) as eluant. There was 
thus obtained methyl 4- [3- i 2 -hydr cxy- 5- ace tylphenyl) propyl] benzoate 
(360 mg) . 

Jc:- Methyl 4- [3- (2 -hydroxy- 5-hexanoylphenyl) propyl] benzoate was 

obtained from methyl 4- [3- (2-hydroxyphenyl) propyl) benzoate by the 
method described in note j using hexanoyl chloride in place of acetyl 
chloride. 

1:- Methyl 4- [3- (2-benzyloxy-5-hexylphenyl)propyl]benzoate was 

obtained from methyl 4- [3 - 1 2 -benzyloxy- 5-hexanoylphenyl) propyl] - 
benzoate (synthesised frc- methyl 4- [3- (2 -hydroxy- 5-hexanoylphenyl) - 
propyl] benzoate using the benzylation method described in Example 1 B) 
as follows : 

To a solution cf methyl 4 - [3- (2 -benzyl oxy- 5-hexanoylphenyl) - 
propyl] benzoate (280 mg) in trifluoroacetic acid (0.47 ml) was added 
triethylsilane (0.49 ml) and the mixture stirred for 18 hours. 
Trifluoroacetic acid (0.47 ml) and triethylsilane (0.49 ml) were added 
and the mixture stirred fzr a further 4 hours. The reaction mixture 
was purified by subjecting to chromatography on silica gel using 
dichlorome thane as eluant. There was thus obtained methyl 
4- [3- (2-benzyloxy-5-hexyi?henyl)propyl]benzoate (210 mg) . 
m:- Methyl 4- [3- (2-hydroxy- 5- bromophenyl) propyl] benzoate was 

obtained from methyl 4- (3 - (2-hydrcxyphenyl) propyl] benzoate as 
follows : 

To a mixture of methyl 4 - [3- ( 2 -hydroxyphenyl) propyl] 
benzoate (1.5 g) in chloroform <25 ml) was added tetrabutylammonium 
tribromide (3.12 g) . The mixture was stirred for 2 hours, washed with 
sodium thiosulphate (100 ml), and water (3 x 100 ml), dried (magnesium 
sulphate) , filtered and evaporated. The residue was purified by 
chromatography on silica gel using ethyl acetate : hexane (3:7) as 
eluant. There was thus cctained r.ethy 4- [3- (2-hydroxy-5-bromophenyl) - 
propyl] benzoate (1.9 g) . 

n:- Methyl 4- [3- (2 -benzyicxy-5-cyanophenyl) propyl] benzoate was 
obtained from methyl 4 - [ 3 - (2 -benzyloxy- 5 - br omopheny 1 ) propyl] - 
benzoate as follows: 

A mixture of methyl 4 - [3 - (2-benzyloxy- 5 - bromophenyl ) propyl] - 
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benzoate (0.5 g) and CuCN (250 mg) in DMF (20 ml) was heated at reflux 
for 18 hours, poured into ethylene diamine (2 0 ml) and water (60 mi) 
and extracted with ethyl acetate (3 x 100 ml) . The combined extracts 
were washed with brine (100 ml) , dried (magnesium sulphate) , filtered 
and evaporated to give methyl 4- [3- (2-benzyloxy-5-cyanophenyl) propyl] - 
benzoate (290 mg) . 

o:- Methyl 4- [3- (2-hydroxy-5-formylphenyl) propyl] benzoate was 
obtained from methyl 4- [3- (2-hydroxyphenyl) propyl] benzoate as 
follows: 

To a mixture of methyl 4 - [3 - (2 -hydroxyphenyl ) propyl] - 

o 

benzoate in dichl or ome thane (12 g) at -5 C was added titanium 

tetrachloride (1M solution in dichlorome thane, 97.8 ml) then 

1, l-dichloromethyl methylether (4.83 ml) in dichl or ome thane (50 ml). 

o 

The mixture was stirred for 2 hours at -5 C then 3 hours at ambient 
temperature, poured into ice and concentrated HC1 (2 ml) was added. 
The mixture was stirred with diethyl ether (200 ml) for 30 minutes, 
the layers separated and the aqueous layer extracted with ethyl 
acetate (3 x 200 ml) . The combined organic solutions were dried 

(magnesium sulphate) , filtered and evaporated. The residue was 
purified by chromatography on silica gel using ethyl acetate: 
dichloromethane (0:100 to 10:90 gradient) as eluant. Two products 
were isolated, methyl 4- (3- (2-hydroxy-3-formylphenyl Jpropyl] - benzoate 

(2.40 g) eluted first, and methyl 4- [3- (2-hydroxy-5-formyl-phenyl) 
propyl] benzoate (6.39 g) eluted second. 

p : - Methyl 4- [3- (2-benzyloxy-5-hydroxymethylphenyl) propyl] - 

benzoate was obtained from methyl 4- [3- ( 2 -benzyloxy- 5 - f ormylphenyl ) - 
propyl) benzoate as follows: 

A mixture of methyl 4- (3- {2-benzyloxy-5-f ormylphenyl) - 
propyl] benzoate (0.97 g) and sodium borohydride (142 mg) in ethanol 
(10 ml) was stirred at 0°C for 30 minutes at ambient temperature for 
1 hour, the solvent was evaporated, the residue mixed with ethyl 
acetate (100 ml) and washed with 1M HC1 (100 ml) , sodium bicarbonate 
(100 ml) and brine (100 ml), dried (magnesium sulphate), filtered and 
evaporated. The residue was purified by subjecting to chromatography 
on silica gel using ethyl acetate: dichloromethane (0:100 to 5:95 
gradient) as eluant. There was thus obtained methyl 4- [3- (2- 
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benzyloxy-5-hydroxymethylphenyl) propyl] benzoate (C.94 g) . 
q : - Methyl 4 - [ 3 - < 2 -benzyloxy- 5 - ( acetyloxime i phenyl ) propyl ] - 

benzoate was obtained from methyl 4- [3- (2 -benzyloxy- 5- ace tylphenyl) - 
propyl] benzoate as follows: 

A mixture of methyl 4- [3- (2 -benzyl txy- 5 -acetylphenyl) - 
propyl] benzoate (402 mg) and hydroxylamine hydrochloride (139 mg) in 
pyridine (5 ml) was heated at 60°C for 2 hours, evaporated and the 
residue was purified by subjecting to chromatography on silica gel 
using ethyl acetate: dichlorome thane (5:95) as eluant. There was thus 
obtained methyl 4- [3- (2 -benzyloxy- 5- (acetylcxime) phenyl) propyl] - 
benzoate (0.38 g) . 

r:- Methyl 4- [3- < 2 -benzyloxy- 5- (formyicxime; phenyl) propyl] - 

benzoate was obtained from methyl 4- [3- U- benzyloxy- 5- formylphenyl) - 
propyl] benzoate by a similar method to that described in note q. 
s : - Methyl 4-13- (2 -benzyloxy- 5- (O-methylacetyloxiire) phenyl) - 
propyl] benzoate was obtained from methyl 4- [3 - (2 -benzyloxy- 5- 
Ucetyloxime) -phenyl) propyl] benzoate as follows: 

A mixture of methyl 4- [3- (2 -benzyloxy- 5 - (acetyloxime) - 
phenyl) propyl] benzoate (390 mg) and NaH (50% by weight in oil) (60 mg) 
was stirred for 30 minutes. Mel (0.23 ml) was added and the mixture 
stirred for 2 hours. A further 100 mg of NaH (50% by weight in oil) 
and 1 ml of Mel was added and the mixture stirred for 18 hours, poured 
into 1M HC1 (100 ml) and extracted with ethyl acetate (100 ml) and the 
solvent evaporated. The residue was purified by chromatography on 
silica gel using dichlorome thane : hexane (0:100 to 80:20 gradient) as 
eluant. There was thus obtained 

methyl4- [3- (2 -benzyloxy- 5- ( acetyloxime) phenyl ) propyl] benzoate (150 
mg) . 

t:- Methyl 4- [2- (2-hydroxy-5-nitrophenyl) ethyl] benzoate was prepared 
from methyl 4- (3- (2 -hydroxyphenyl) ethyl] benzoate by a similar method 
to that described in note c. 

u: - Methyl 4-(3- (2 -benzyloxy- 5 -me thane sulphonyl) phenyl) 

propyl] benzoate was obtained from the corresponding methylthio 
compound (see example 7) by a modification cf the method in example 49 
in which mCPBA was added at 0°C and the reaction terminated when all 
the methylthio compound was consumed. 
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v: - Methyl 4- [3- (2-benzyloxy- 5 -methanesulphonyl phenyl) 

propyl ) benzoate ester was obtained from the corresponding methylthio 
compound (see example 7) by a similar method to that of Example 49. 
w:- The ethyl ester was obtained using a similar method to that 

described in Example 4 5 (compound 51) . 

x:- The ethyl ester was obtained using a similar method to that 

described in Example 45 (compound 52) . 

y:- Methyl 4- [3- (2 -hydroxy- 5, 6 , 7 , 8-tetrahydro-l-naphthyl) 

propyl] benzoate was obtained as a by-product from the reduction of 
methyl 4- [3- (2-benzyloxy- l-naphthyl) -2-propenylJ benzoate and methyl 
4- [3- (2-benzyloxy-l-naphthyl) -1-propenyl] benzoate (mixture of double 
bond isomers) obtained as an intermediate to compound 34 (Example 3) . 
z:- Methyl 4- [3- (2 -hydroxy- 5- ( 2 -methylpropionyl) phenyl) 

propyl] benzoate was obtained from methyl 4- [3- (2-hydroxyphenyl) 
propyl] benzoate using and 2 -methylpropionyl chloride using the method 
described in Example 3 Footnote j . 

aa:- The methyl 4- (3- (2 -benzyl oxy-5- hydroxy iminoalkyl phenyl) 

propyl] -benzoates were obtained from the corresponding methyl 

4- [3- (2-benzyloxy-5-alkanoylphenyl)propyl]benzoate compounds by a 

similar method to that of Example 3, Footnote q, as a mixture of the Z 

and E isomers. 

ab:- Methyl 4- [3- (2-hydroxy- 5- propionylphenyi) propyl] benzoate was 

obtained from methyl 4- [3- (2-hydroxyphenyl) propyl] benzoate and EtCOCl 

using a similar method tc that of Example 3, Footnote j. 

ac:- Methyl 4- [3- (2-hydroxy- 5-benzoylphenyl) propyl] benzoate was 

obtained from methyl 4- (3- (2-hydroxyphenyl) propyl] benzoate and PhCOCl 

using a similar method to that of Example 3, Footnote j. 

ad : - Methyl 4 - { 3 - ( 2 -benzy loxy- 5 - ( 1 - semicarbazonoe thyl ) 

phenyl) propyl] benzoate (mpt. 158-160°C) was obtained as f ollows : - 

A mixture of methyl 4- [3- (2-benzyloxy- 5-acetylphenyl) propyl] benzoate 

(0.5 g) , NH CONHNH . HCl (0.14 g) and pyridine (5 drops) in methanol 
2 2 

(20 ml) was heated under reflux for 90 minutes, cooled and the 
resulting white solid isolated by filtration and washed with ethanol 
and ether. 

ae : - Methyl 4 - ( 3 - ( 2 - benzyloxy- 5 - ( 1 - hydrazonoethyl ) phenyl ) 

propyl] benzoate was obtained as follows:- 
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A mixture of methyl 4- [3- (2 -benzyl oxy- 5 -acetyl phenyl) propyl] benzoate 
(0.5 g) and hydrazine hydrate (1.2 ml) in ethanol (20 ml) was heated 
at reflux in a soxhlet apparatus using Na^SC^ as the drying agent, for 
3 hours. The solvent was evaporated and the residue extracted with 
EtOAc and washed with saturated aqueous NaHCO^ solution, 
af ; -Methyl 4- [3- (2 -benzyl oxy- 5- (l-phenylhydrazonoethyl) 
phenyl) propyl] benzoate was obtained using a similar method to that of 
Example 3 Footnote ae, with the modification that 3 drops of glacial 
acetic acid were added to the reaction mixture, 
ag: - Methyl 4- [3- (2-benzyloxy-5-methoxymethylphenyl) 

propyl] benzoate was obtained as follows :- 

To a solution of methyl 4- [3- (2-benzyloxy- 5 -hydroxymethylphenyl) 
propyl] benzoate (5.31 g) in methanol (100 ml) was added 
4-methylbenzenesulphonic acid (3.11 g) . The reaction was heated at 
reflux for 18 hours, the solvent evaporated, the residue dissolved in 
EtOAc , washed with brine and the solvent evaporated to give methyl 
4- [3- (2-benzyloxy- 5 -me thoxymethylphenyl) propyl] benzoate (3.64 g) . 
ah:- To a stirred solution of methyl 4- [3- (2-benzyloxy- 5- 
hydrcxymethylphenyl) propyl] benzoate (1.57 g) in CI^Cl^ (15 ml), at 
-20°C, was added methane sulphonyl chloride (0.37 ml), triethylamine 
(0.84 ml) and DMAP (0.29 g) . The reaction was stirred at -20°C for 5 
hours, diluted with CH 2 C1 2 (50 ml) and washed with water, saturated 
aquecus NaHCX> 3 and brine. The organic layer was dried (MgSO^) , 
filtered and evaporated to give a white solid (1.37 g) . 
To the white solid (1.37 g) in DMF (10 ml) was added sodium 
thiorcethoxide (0.24 g) in DMF (10 ml). The reaction mixture was 
stirred for 8 hours, the solvent evaporated and the residue washed 
with water and extracted with ethyl acetate. The organic solution was 
washed with brine, dried (MgSO ) , filtered and evaporated, to give 

4 

methyl 4- (3- (2-benzyloxy- 5 -methane thiomethylphenyl) propyl] benzoate 
(0.68 g) which crystallised on standing. 

ai:- Methyl 4- [3- (2-benzyloxy- 5-methanesulphinylmethylphenyl) 
propyl] benzoate and methyl 4- (3- (2-benzyloxy- 5- 

methanesulphonylmethylphenyl) propyl) benzoate were prepared as a 
mixture from the methyl 4- (3- (2-benzyloxy- 5-me thane thiome thylphenyi ) 
propyl] benzoate using a similar method to that of Example 49 and 
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separated by MPLC, eluting with ethyl acetate. 

aj : - Methyl 4- [3- (2 -benzyl oxy- 5- ( oxazol- 5 -yl) phenyl Ibenzoate was 

prepared as follows 

To a mixture of methyl 4- [3- (2-benzyloxy- 5- f ormylphenyl) 
propyl] benzoate (0.75 g) and potassium carbonate (0.696 g) in methanol 
(60 ml) was added tosylmethyl isocyanide (0.54 g) . The reaction was 
heated at reflux for 30 minutes, the solvent evaporated and the 
residue partitioned between water and CH 2 C1 2 . The CH 2 C1 2 w *s washed 
with H 2 C dried (MgS0 4 ) , filtered and evaporated. The residue was 
purified by MPLC, eluting with 3% EtOAc/CH 2 Cl 2 to give methyl 
4- [3- (2-benzyloxy- 5- ( oxazol- 5 -yl) phenyl] benzoate (290 mg) . 
ak: - Methyl 4- [3- (2 -benzyl oxy- 5- ( die thylamino) phenyl) 

propyl] benzoate was prepared as follows :- 
To a mixture of methyl 4- [3- (2-benzyloxy-5-aminophenyl) 
propyl] benzoate (250 mg) in DMF (5 ml) was added potassium carbonate 
(0.2 g) and iodoethane (0.16 ml). The reaction was stirred for 18 
hours, diluted with EtOAc, washed with water and brine, dried (MgS0 4 ) , 
filtered and evaporated. The residue was purified by flash 
chromatography to give the methyl 4- [3- (2 -benzyl oxy- 5- (die thylamino) 
phenyl) propyl] benzoate as an oil (150 mg) . 

al:- Methyl 4- [2- (2-benzyloxy-5-bromophenyl) ethyl] benzoate was 

prepared from methyl 4- [2- (2 -hydroxyphenyl ) ethyl] benzoate using a 
similar method to that of Example 3 Footnote m. 

Example 4 

4- f3- (2-B enzvloxv-5-hvdroxvphenvl)proPVl1ben?oic acid 

(A) A mixture of benzyl 4- [3- (2 -benzyl oxy- 5- (t -butyl - 

carbonyloxyphenyl) propyl Ibenzoate and 2M NaOH (8 ml) in ethanol (20 

ml) was stirred for 18 hours, a further 4 ml of 2M NaOH was added and 

the reaction stirred for 3 hours. The solvent was evaporated, and the 

residue mixed with 1M HC1 and extracted with ethyl acetate (100 ml) . 

The solvent was evaporated and the residue was purified by 

chromatography on silica gel using ethyl aretate: hexane (1;1 ) then 

methanol as eluant. There was thus obtained 4- 13- ( 2 -benzyl oxy- 5- 

o 

hydroxyphenyl) propyl) benzoic acid (700 mg) mp. 170-171 c. 
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Benzyl 4- [3- (2-benzyloxy-5- ( t -but y lea r bony loxy) phenyl) - 
propyl Ibenzoate was prepared as follows: 

(B) To a mixture of 2 , 5-dihydroxybenz aldehyde (10 g) in 
dichlorome thane (50 ml) at 0°C was added triethylamine (5 ml) and 
pivaloyl chloride (4.4 ml). The mixture was stirred at room 
temperature for 18 hours, filtered and the filtrates washed with 

2M HC1 (100 ml), brine (100 ml) and sodium bicarbonate (100 m) , dried 
(magnesium sulphate) filtered and evaporated. The residue was 

purified by chromatography on silica gel using dichlorometnane : hexane 
(0:1 to 1:1 gradient) then ethyl acetate : hexane (1:9 to 3:7 gradient) 

as eluants to give 2 -hydroxy-5- (t-butylcarbonyloxy) benzaldehyde (4 g) 

and some 2 , 5-dihydroxy- benzaldehyde . 

(C) To a mixture of ( 4 - carboxypheny 1 ) ethyl 
triphenylphosphonium bromide (see Example 3, note a) (6.04 g) in THF 
was added lithium hexamethyldisilazide (38 ml, 1.0 M solution in THF). 
The mixture was stirred for 1 hour, and 2 -hydroxy-5- (t-butyl- 
carbonyloxy ) benzaldehyde (2.6 g) was added, the mixture stirred for 18 
hours, poured into 1M HC1 (200ml) and extracted with ethyl acetate (3 
x 100 ml) . The combined organics were washed with brine {100 ml), 
dried (magnesium sulphate) filtered and evaporated. The residue was 
purified by chromatography on silica gel using ethyl acetate : hexane 
(1:9 to 8:2 gradient) as eluant. This material (3 g) was mixed with 
ethanol (300 ml) and 10% Pd-carbon (0.5 g) and stirred under 1 atm. of 
hydrogen for 18 hours. The mixture was filtered and the filtrate 
evaporated. There was thus obtained 4- [3- (2-hydroxy-5- 

(t -butyl -carbony loxy) phenyl) propyl] benzoic acid (3 g) . 

(D) To a mixture of 4- [3- (2 -hydroxy- 5- (t-butylcarbonyloxy) - 
phenyl) propyl] benzoic acid (3 g) and potassium carbonate (3.5 g) in 
DMF (10 ml) was added benzyl bromide (2.97 ml) . The mixture was 
stirred for 18 hours, poured into ethyl acetate (100 ml) and water 
(100 ml) . The organic solution was washed with brine (100 ml), dried 
(magnesium sulphate) filtered and evaporated. The residue was 
purified by subjecting to chromatography on silica gel using ethyl 
acetate : hexane (1:9) as eluant . There was thus obtained benzyl 

4- [3- (2-benzyloxy-5- (t-butylcarbonyloxy) 
phenyl) propyl J benzoate (2 g) 
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Example S 

4- [3- {2-Benzvloxv-5-allvl 0 xv D henvl) D r OD v l1ben2Qig acid 

(A) Allyl 4- [3- (2-benzyloxy-5- (allyloxy) phenyl) - 
propyl] benzoate was converted to 4- [3- (2-benzyloxy- 5- (allyl- 
oxy) phenyl) propyl] benzoic acid mp. 96-97°C, using the method described 
in Example 4 for the conversion of benzyl 4- [3- ( 2 -benzyl oxy-5 - 
<t-butylcarbonyloxy) phenyl) propyl] benzoate to 4- [3 - <2-benzyloxy- 

5 - hydroxyphenyl) propyl] benzoic acid. 

Allyl 4- [3- (2-benzyloxy- 5- (allyloxy) phenyl) propyl] benzoate 
was prepared as follows: 

(B) To a mixture of 

4- [3- (2-benzyl oxy-5 -hydroxyphenyl) propyl] - benzoic acid (150 mg) 
(prepared as described in Example 4) and potassium carbonate (125 mg) 
in DMF (5 ml) was added allyl bromide (0.076 ml). The mixrure was 
stirred for 18 hours, then potassium carbonate (125 mg) and allyl 
bromide (0.076 ml) were added and the mixture stirred for a further IB 
hours. The mixture was poured into water (50 ml) and extracted with 
ethyl acetate (2 x 20 ml) . The combined organics solutions were 
washed with brine (25 ml) and sodium bicarbonate (25 ml), dried 
(magnesium sulphate) filtered and evaporated. There was thus obtained 
allyl 4- [3- (2-benzyloxy- 5- 
(allyloxy) phenyl) propyl] benzoate (150 mg) . 

Example 6 

4- [?- (2-BenzYlpxY>5-carbamovlmethoxvphenvl) P ropvnben zoic acid 
(A) Methyl 

4- [3- (2-benzyloxy-5- (carbamoylmethoxy) phenyl) propyl] 
benzoate was converted to 4- [3- (2 -benzyl oxy-5- (carboxymethoxy) - 
phenyl) propyl] benzoic acid mp. 156-157°C, using the method described 
in Example 4 for the conversion of benzyl 4- [3- (2 -benzyl oxy-5- (t- 
butylcarbonyloxy) phenyl) propyl] benzoate to 4- [3- (2-benzylcxy- 5- 
hydroxypheny 1 ) propyl ] benzoi c acid . 

Methyl 4- [3- (2-benzyloxy-5- (carbamoylmethoxy) phenyl) - 
propyl] benzoate was prepared from 4- {3- (2 -benzyloxy- 5 -hydroxy- 
phenyl) propyl] benzoic acid (Example 4) as follows: 
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(B) To a mixture of 

4- [3- (2-benzyloxy-5-hydroxyphenyl)propyl) - 

benzoic acid (225 mg) in methanol (25 ml) at 0°C was added dropwise 
thionyl chloride (0.05 ml). The mixture was stirred for 18 hours, and 
a further 0.05 ml of thionyl chloride was added. After 4 hours the 
solvent was evaporated and the residue dissolved in ethyl acetate (100 
ml) and washed with sodium bicarbonate (25 ml) and brine (25 ml), 
dried (magnesium sulphate) filtered and evaporated. There was thus 
obtained methyl 4- [3- (2-benzyloxy-5-hydroxyphenyl> propyl Ibenzoate 
(250 mg) . 

(C) To a mixture of methyl 4- [3- (2-benzyloxy-5- 
hydroxyphenyl) propyl] benzoate (510 rsg) and potassium carbonate in DMP 
(10 ml) was added bromoacetamide (334 mg) . The reaction was stirred 
for 48 hours, poured into ethyl acetate (50 ml), washed with 1M HC1 
(50 ml) and brine (50 ml), dried (magnesium sulphate) filtered and 
evaporated. The residue was purified by subjecting to chromatography 
on silica gel using ethyl acetate rhexane (75:25) as eluant. There was 
thus obtained methyl 

4- [3- (2 -benzyloxy- 5- (carbamoylmethoxy) phenyl) propyl] benzoate (200 mg) . 
Example 7 

4-f3- f2- P ^ gv l Q xv-5-m g thvlthiophenvl)propyl1bengoic aci.4 

(A) Methyl 4- [3- <2-benzyloxy-5-methylthiophenyl) - 
propyl Ibenzoate was converted to 4- [3- { 2 -benzyl oxy- 5 -methyl - 
thiophenyl) propyl] benzoic acid mp. 110-112°C, using the method 
described in Example 1 for the conversion of methyl 4- [3- (2- 
benzyloxyphenyl) propyl] benzoate to 4 - [3- (2-benzyloxyphenyl) - 
propyl] benzoic acid except that the product was purified by 
crystallisation from methanol instead of chromatography. 

Methyl 4- [3- ( 2 -benzyloxy- 5 -methyl thiophenyl ) propyl J benzoate 
was prepared from 4-methylmercaptophenol as follows: 

(B) To a mixture of 4-methylmercaptophenol (50 g) in 
trifluoroacetic acid (260 ml) was added hexamine (50 g) in small 
portions at below 50°C. The mixture was heated at 100°C for 2 hours, 
cooled and 50% sulphuric acid (11) was added. The mixture was stirred 
for 1 hour, extracted with diethyl ether (4 x 200 ml), the combined 
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extracts dried (magnesium sulphate) and evaporated. The residue was 

purified by subjecting to chromatography on silica gel using- 

di chl or ome thane :hexane (3:2) as eluant. There was thus obtained 
5-methylthio-2-hydroxybenzaldehyde (5.2 g) . 

(C) A mixture of 5-methylthio-2-hydroxybenzaldehyde (5,2 g) , 
benzyl bromide (5.3 g> , potassium carbonate (12.6 g) in acetone was 
heated at reflux for 4 hours, cooled, filtered and evaporated. The 
residue was purified by subjecting to chromatography on silica gel 
using di chl or ome thane : hexane (7:3) as eluant. There was thus obtained 
5-methylthio-2-benzyloxybenzaldehyde (5.2 g) . 

(D) 5-Methylthio-2-benzyloxybenzaldehyde was converted to 
methyl 4- [3- (2 -benzyloxy-5- methyl thiophenyl)propenyl) benzoate (as a 
mixture of double bond isomers) by the first 2 stages of the method 
described in Example 1 as the second alternative method to synthesise 
methyl 4- [3- ( 2 -hydroxyphenyl) propyl] benzoate except that in the second 
step to form the methyl ester sulphuric acid was used in place of 
thionyl chloride. 

(E) A mixture of methyl 

4- [3- (2-benzyloxy-5-methylthiophenyl)propenyl] benzoate (as a mixture 
of double bond isomers) (3.3 g) and Wilkinson's catalyst (330 mg) was 
stirred at 50°C under 50 atm. of hydrogen for 18 hours. The solvent 
was evaporated and the residue was purified by subjecting to 
chromatography on silica gel using dichloromethane .-hexane (4:1) as 
eluant. There was thus obtained methyl 

4 - [ 3 - ( 2 -benzyloxy- 5 -methyl thiophenyl ) propyl ] benzoate (3.1 g) . 

Bsasals B 

4- p-Ben^Yloxvpfrenetftyl] -3-^uorofrepzoic acid 

(A) Methyl 4- [2- (2-benzyloxyphenyl) ethyl) -3-f luorobenzoate 
was converted to 4- (2- (2-benzyloxyphenyl) ethyl) -3-f luorobenzoic acid 
mp. 141-142°C, using the method described in Example 1 for the 
conversion of methyl 4- [3- (2-benzyloxyphenyl) propyl) benzoate to 
4 - [3 - (2-benzyloxyphenyl ) propyl) benzoic acid. 

Methyl 4 - (2- (2-benzyloxyphenyl ) ethyl) -3-f luorobenzoate was 
prepared as follows: 
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(B) Methyl 3-f luoro-4-methylbenzoate was prepared from 
3-fluoro-4-methylbenzoic acid by the process described in Example 6 
for the synthesis of methyl 4- [3- ( 2 -benzyloxy- 5 -hydroxyphenyl) propyl] - 
benzoate . 

(C) A mixture of methyl 3-fluoro-4-methylbenzoate (4.3 g) , 
N-bromosuccinimide (4.5 g) and AIBN (20 mg) in carbon tetrachloride 
was irradiated with a 100W Tungsten lamp at reflux for 1 hour. The 
mixture was filtered through diatomaceous earth, and evaporated to 
give methyl 3-f luoro- 4- (bromome thy 1) benzoate (5.0 g) . 

(D) A mixture of methyl 3-f luoro- 4- (bromome thy 1) benzoate 
(4.0 g) and triphenylphosphine (5.4 g) in toluene (100 ml) was heated 
at reflux for 18 hours and filtered. The filtered solid was washed 
with toluene and dried. There was thus obtained (4-carboxymethyl-2- 
fluorophenyl) methyl triphenylphosphonium bromide (5.6 g) . 

(E) To a mixture of (4-carboxymethyl-2-f luorophenyl) methyl - 
triphenylphosphonium bromide (5.5 g) in THP (100 ml) at 0°C was added 
lithium hexamethyldisilazide (11.9 ml, 1.0 M solution in THF) . After 
1 hour a solution of 2 -benzyloxybenz aldehyde (commercially available, 
or prepared from salicylaldehyde and benzyl bromide using the method 
described above to synthesise 4- [3- (2 -hydroxyphenyl ) propyl] benzoate) 
(4.0 g) in THF (10 ml) was added and the mixture stirred for 2 hours. 
The mixture was poured into ethyl acetate (100 ml) and IN HC1 

(100 ml), the layers separated and the organic solution washed with 
sodium bicarbonate (100 ml) and brine (100 ml), dried (magnesium 
sulphate) , filtered and evaporated. The residue was purified by 
chromatography on silica gel using ethyl acetate ihexane (1:9) as 
eluant. There was thus obtained methyl 4- [2- (2-benzyloxyphenyl) - 
ethenyl) -3-f luorobenzoate (3.7 g) . 

(P) Methyl 4- [2- (2 -hydroxyphenyl) ethyl] -3-f luorobenzoate was 
synthesised from methyl 4- [2- (2-benzyloxyphenyl) ethenyl] -3-f luoro- 
benzoate using the hydrogenation method described in Example 1 (for 
the conversion of 4- [3- (2-benzyloxyphenyl) -3-carbonyl-i (E) -propenyl) - 
benzoate to methyl 4- {3- (2 -hydroxyphenyl) -3-carbonyl propyl] benzoate 
but using ethanol as the reaction solvent) . 

(G) Methyl 4- [2- (2-benzyloxyphenyl) ethyl] - 3-f luorobenzoate 
was prepared from methyl 4- (2- (2 -hydroxyphenyl) ethyl) -3 - f luorobenzoate 



WO 96/11902 



PCT/GB95/02417 



- 59 - 

using the method described in Example 1 for the synthesis of methyl 
4 - [3 - ( 2 - benzyl oxyphenyl ) propyl 1 benzoate . 

4- [?-penzyloxvpt)enethv;i3 -3 -aninoEen^gjc a,^ 

(A) Methyl 4- (2- (2-benzyloxyphenyl)ethyl] -3-aminobenzoate 

was converted to 4- [2- (2-benzyloxyphenyl) ethyl] -3 -aniinobenzoic acid 

o 

hydrochloride mp. 227-229 C, using the method described in Example 1 
for the conversion of methyl 4- [3- (2-benzyloxyphenyl) propyl] benzoate 
to 4- [3- (2-benzyloxyphenyl) propyl] benzoic acid except that the 
residue was purified by washing with 1M HC1 and triturating with 
diethyl ether instead of by subjecting to chromatography. 

(B) Methyl 4- [2- (2 -benzyl oxyphenyl) ethyl] -3-aminobenzoate 
was prepared as follows : 

(C) Methyl 4- [2- (2-benzyloxyphenyl)ethenyl] -3-nitrobenzoate 
was prepared from 3 -nitro-4-methylbenzoic acid using the methods 
described in Example B for the conversion of 3-f luoro-4-methylbenzoic 
acid to methyl 4- [2- (2-benzyloxyphenyl) ethenyl] -3-f luorobenzoate . 

(D) A mixture of methyl 4 - [2 - ( 2 -benzyl oxyphenyl ) ethenyl ] - 3 - 
nitrobenzoate (2.5 g) and 5% Rhodium on alumina (520 mg) in ethanol 
(200 ml) was stirred under 1 atm. of hydrogen for 20 hours. The 
mixture was filtered and the solvent evaporated. The residue was 
purified by subjecting to chromatography using ethylacetate : 

dichl or ome thane (9:1) as eluant. There was thus obtained methyl 
4- 12- (2-benzyloxyphenyl) ethyl] -3-aminobenzoate (1.71 g) . 

Example 10 

4- f2- (2-Benzvloxvphenvl) - (E) -ethenvll -2-hvdroxvbenzoic acid 

(A) Methyl 4- (2- (2-benzyloxyphenyl) -(E) -ethenyl] - 2 -hydroxy - 
benzoate was converted to 4- [2- (2-benzyloxyphenyl) - (E) -ethenyl] -2- 
hydroxybenzoic acid mp. 214-216°C, using the method described in 
Example 1 for the conversion of methyl 4- [3- (2-benzyloxyphenyl) - 
propyl] benzoate to 4- (3- (2-benzyloxyphenyl) propyl] benzoic acid 
purifying by crystallisation from di chlorome thane /hexane rather than 
by subjecting to chromatography. 
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(B) Methyl 4- [2- {2 -benzyl oxyphenyl) -(E) -ethenyl] -2 -hydroxy - 
benzcate was prepared as follcws: 

(C) Methyl 2-hydroxy-4-methylbenzoate was prepared from 
2-hydroxy-4-methylbenzoic acid by the process described in Example 6 
for the synthesis of methyl 4- [3- <2-benzyloxy-5-hydroxyphenyl) propyl] - 
benzcate . 

(D) A mixture of methyl 2-hydroxy-4-methylbenzoate (7.19 g) , 
acetic anhydride (25 ml) and pyridine (25 ml) was stirred for 18 
hours, filtered and evaporated. There was thus obtained methyl 
2-ace-oxy-4-methylbenzoate (9.0 g) . 

(E) Methyl 2-acetoxy-4-methylbenzoate was converted tc a 
mixture of methyl 4 - [2- (2 -benzyl oxyphenyl) -(E) - ethenyl] ~ 2 -hydroxy - 
benzcate and methyl 4- [2- (2 -benzyl oxyphenyl) - (2) -ethenyl) -2- 
hydrczcybenzoate using the procedures described in Example 8 for -he 
synthesis of methyl 4- [2- (2 -benzyl oxyphenyl) ethenyl] -3-f luorobenzoate 
from -ethyl 3-f luoro-4-methylbenzoate (using 2 equivalents of lithium 
hexarr.ethyldisilazide in the final step) . The isomers were separated 
by subjecting to chromatography on silica gel using a 
dichlcromethanezhexane (1:2) as eluant. Further purification 

of the isomers was achieved by cystallisation. 

Ea;amcie 11 

4-f2- 2-Ben 2 vloxvphen vl)-(Z)-ethenvl1-2-hvdrQXVbenzoic acid 

(A) Methyl 4-[2-(2-benzyloxyphenyl)-(Z)-ethenyl)-2-hydroxy- 
benzcate (synthesised as described in Example 12) was converted to 
4- [2- 2-benzyloxyphenyl) - (Z) -ethenyl] -2-hydroxybenzoic acid mp. 
113-L14°C, using the method described in Example 1 for the conversion 
of mezhyl 4- [3- (2-benzyloxyphenyl) propyl] benzoate to 
4- [3- (2-benzyloxyphenyl) -propyl] benzoic acid purifying by 
crystallisation from diethyl ether/hexane rather than by subjecting to 
chror-atography . 

Ejifiamrle 12 

4- f2- (2-RenzvloxYPhenvl) - tEl -ethenvll - 2 -methOXVbenzo^c acid 

(A) Methyl 4- [2- (2-benzyloxyphenyl) - (E) -ethenyl] -2-methoxy- 
benz-ate was converted to 4- [2- (2-benzyloxyphenyl) - (E) -ethenyl) - 2 - 
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methoxybenzoic acid mp. 154-156 C, using the method described in 
Example 1 for the conversion of methyl 4- [3- (2-benzyloxyphenyl) - 
propyl Jbenzoate to 4- [3- (2-benzyloxyphenyl ) propyl 1 benzoic acid 
purifying by crystallisation from dichloromethane/ethyl acetate rather 
than by subjecting to chromatography. 

Methyl 4- [2- (2-benzyloxyphenyl) -(E) -ethenyl] -2-methoxy- 
benzoate was synthesised as follows: 

(B) A mixture of methyl 
4- [2- (2-benzyloxyphenyl) - (E) -ethenyl) -2- 

hydroxybenzoate (synthesised as described in Example 10) (0.5 g) , 
methyl iodide (0.5 ml) and potassium carbonate (0.5 g) in DMF (10 ml) 
was stirred for 18 hours, poured into water (100 ml) and ethyl acetate 
(100 ml), the layers separated and the organic layer washed with brine 
and dried (magnesium sulphate) . There was thus obtained methyl 
4- [2- (2-benzyloxyphenyl) -E-ethenyl) -2-methoxybenzoate (0.52 g) . 

Example 13 

4- f2- (2-Be nzvloxvphenvl) - (Z) -ethenvl) -2 -methoxybenzoic acid 

(A) Methyl 4- [2- (2-benzyloxyphenyl) - (Z) -ethenyl] -2-methoxy- 
benzoate (obtained from methyl 4- [2- (2-benzyloxyphenyl) - <Z) -ethenyl] - 
2 - hydroxybenzoate as described in Example 14) was converted to 
4- [2- (2-benzyloxyphenyl) - (E) -ethenyl) -2 -methoxybenzoic acid 
(containing 15% of the (Z) isomer and obtained as a gum; negative FAB 
mass peak 359) using the method described in Example 1 for the 
conversion of methyl 4- [3- (2-benzyloxyphenyl ) propyl) benzoate to 
4- [3- (2-benzyloxyphenyl) -propyl) benzoic acid. 

Example 14 

4- r2-Benzvloxvphen ethvH -2-hvdroxvbenzoic acid 

(A) Methyl 4- (2- (2-benzyloxyphenyl) ethyl] -2 -hydroxybenzoate 
was converted to 4- [2- (2-benzyloxyphenyl) ethyl) -2-hydroxybenzoic acid 
mp. 184-1B6°C, using the method described in Example 1 for the 
conversion of methyl 4- [3- (2-benzyloxyphenyl 5 propyl] benzoate to 
4 _ {3- (2-benzyloxyphenyl) propyl) benzoic acid purifying by 
crystallisation from diethyl ether/ hexane rather than by subjecting to 
chromatography . 
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(B) Methyl 4- 12- (2-benzyloxyphenyl) ethyl] -2-hydroxybenzoate 
was prepared from a Z/E mixture of methyl 4- [2- (2-benzyloxyphenyl) - 
ethenyl) -2-hydroxybenzoate (prepared as described in Example 10) using 
the hydrogenation method described in Example 10 for the synthesis of 
methyl 4- [2- (2-benzyloxyphenyl) ethyl] -3-aminobenzoate . 

Example 15 

4- f2-Benzvloxvphenethvn -2-metho xvbenzoic acid 

(A) Methyl 4- [2- (2-benzyloxyphenyl) ethyl] -2-methoxybenzoate 
was converted to 4- [2- (2-benzyloxyphenyl) ethyl] -2 -me thoxybenzoic acid 
mp. 124-125°C, using the method described in Example 1 for the 
conversion of methyl 4- {3- (2-benzyloxyphenyl )propyl] ben zoate to 4- [3- 
( 2-benzyloxyphenyl) propyl] benzoic acid purifying by crystallisation 
from dichlorome thane /hexane rather than by subjecting to 
chromatography . 

(B) Methyl 4- [2- (2-benzyloxyphenyl) ethyl] -2-methoxybenzoate 
was prepared from methyl 4- [2- (2-benzyloxyphenyi ) ethyl) -2- 
hydroxybenzoate (prepared as described in Example 14) using the method 
described in Example 14 for the preparation of methyl 4- 12- (2- , 
benzyl oxyphenyl ) - (E) -ethenyl] -2-methoxybenzoate. 

Example 16 

4- f3- ( 2 -Benzvloxvph envl) propyl] -2-hydroxybenzo;-c acid 

(A) Methyl 4- [3- (2-benzyloxyphenyl) propyl] -2-hydroxybenzoate 
was converted to 4- [3- (2-benzyloxyphenyl) propyl] -2- hydroxybenzoic acid 
mp. 130-131°C, using the method described in Example 1 for the 
conversion of methyl 4- [3- (2-benzyloxyphenyl) propyl] benzoate to 

4- [3- (2 -benzyl oxyphenyl) propyl) benzoic acid purifying by 
crystallisation from diethyl ether/hexane rather than by subjecting 
to chromatography. 

Methyl 4- [3- (2-benzyloxyphenyl) propyl] -2-hydroxybenzoate was 

prepared as follows: 

(B) Methyl 4- [3- (2-benzyloxyphenyl)propenyl] -2- 
hydroxybenzoate (as a mixture of double bond regio and stereoisomers) 
was prepared by the methods described in Example 12 for the synthesis 
of the E/Z mixture of methyl 
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4- [2- (2-benzyloxyphenyl; ethenyl) -2 -hydroxybenzoate s using 
(2-benzyloxyphenyl )acetaidehyde in place of 2-benzyloxy- 
benzaldehyde . 

(C) Methyl 4-{3-{2-benzyloxyphenyl)propyl]-2-hydrox^enzoate 
was prepared from methyl 4- [3- (2-benzyloxyphenyl) propenyl] -2- 
hydroxybenzoate by the r.ethod described in Example 9 for the synthesis 
of methyl 4 - [2- (2 -benzyioxyphenyl) ethyl] -3-aminobenzoate from methyl 
4- [2- (2-benzyloxyphenyl) ethenyl) -3-nitrobenzoate . 

Example 17 

4- [3- (2-Benzvloxvphenvl:arop v l1 -2-mgthnxvbengQie a^ irf 

(A) Methyl 4 - [3- (2-benzyloxyphenyl) propyl] 2 -met hoxybenzoate 
was converted to 4- {3- (2 -benzyioxyphenyl) propyl] -2-methoxybenzoic acid 
mp. 60-62 C, using the r.ethod described in Example 1 for the 
conversion of methyl 4 - [3- (2-benzyloxyphenyl) propyl] benzoate to 

4- [3- (2 -benzyioxyphenyl) propyl] benzoic acid purifying by 
crystallisation from diethyl ether/hexane rather than by subjecting to 
chromatography . 

(B) Methyl 4- (3- (2-benzyloxyphenyl) -propyl) -2-methoxy- 
benzoate was synthesised from methyl 4- [3- (2-benzyloxyphenyl) - 
propylJ-2-hydroxybenzoaze (prepared as described in Example 15) as 
described in Example 14 for the synthesis of methyl 

4- [2- (2-benzyloxyphenyl) - (E) -ethenyl) -2 -met hoxybenzoate from methyl 
4- [2- (2-benzyloxyphenyl) - (E) -ethenyl) - 2 -hydroxybenzoate . 

Example, 18 

4- [3- (2- (l-PhenethvlQXV)phenvl)pro P vllb e n 2 oi^ a? <, H 

(A) 4- (3- (2- (1-Phenethyloxy) phenyl) propenyl) benzoic acid as 
a mixture of double bona isomers was hydrogenated under the conditions 
described in Example l (for the conversion of 4- [3- (2-benzyloxy- 
phenyl) -3 -carbonyl-l (E) propenyl] benzoate to methyl 4 - [3- (2-hydroxy- 
phenyl)-3-carbonylpropyl) benzoate) ensuring that only one equivalent 
of hydrogen was taken up. There was thus obtained 4-(3-(2-(l- 
phenethyloxy) phenyl) propyl) benzoic acid mp. 103-104°C. 

4- [3- (2- (l-Phenethyloxy) phenyl) propenyl] benzoic acid was 
synthesised as follows: 
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(B) Salicylaldehyde and l-bromo-l-phenyle thane were 
converted to 2- (l-phenechyloxy) benzaldehyde using the process 
described in Example 1 for the conversion of 

4- [3- (2 -hydroxyphenyl) propyl] benzoate to methyl 

4- [3- { 2 -benzyloxyphenyl) propyl] benzoate except that the reaction 

o 

mixture was heated at 120 C for 23 hours. 

(C) 2- (l-Phenethyloxy)benzaldehye was converted to 

4- [3- (2- (1-phenethyloxy) phenyl )propenyl] benzoic acid (as a mixture of 
double bond isomers) by the first stage of the method described in 
Example l as the second alternative method to synthesise methyl 
4- (3- (2 -hydroxyphenyl) propyl] benzoate. 

Example 1? 

3- (3- ( 2 -Benzyloxyphenyl) propyl] benzoic acid 

(A) Methyl 3- [3- (2 -benzyloxyphenyl) propyl] benzoate was 
converted to 3- [3- (2 -benzyloxyphenyl) propyl] benzoic acid mp. 88-90°C, 
using the method described in Example 1 for the conversion of methyl 

4- [3- (2 -benzyloxyphenyl) propyl] benzoate to 4- [3- (2 -benzyloxy- 
phenyl) propyl] benzoic acid. 

Methyl 3- [3- {2 -benzyloxyphenyl) propyl] benzoate was prepared 
as follows: 

(B) 1-Allyl -2 -benzyl oxybenzene was obtained from 

2- allylphenol by the benzylation procedure described in Example 1 for 
the conversion of 4- [3- (2 -hydroxyphenyl) propyl) benzoate to methyl 

4 - 1 3 - ( 2 -benzyloxyphenyl ) propyl ] benzoate . 

(C) A mixture of l-allyl- 2 -benzyl oxybenzene (0.54 g) , methyl 

3- iodobenzoate (0.5 g) , bistriphenylphosphine palladium dichloride (30 
mg) and Cul (4 mg) in degassed triethyl amine (25 ml) was heated at 
60°C for IB hours. The solvent was evaporated and the residue 
dissolved in dichloromethane and washed with 1M HC1 (2 x 20 ml) and 
brine (25 ml) . The organic solution was evaporated and the residue 
purified by subjecting to chromatography on silica gel using ethyl 
acetate : hexane (8:92) as eluant. There was thus obtained methyl 

3- [3- (2 -benzyloxyphenyl )propenyl] benzoate (0.4 g) . 
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(D) Methyl 3 - [3- (2-benzyloxyphenyl ) propenyl] benzoate was 
hydrogenated under the conditions described in Example 1 (for the 
conversion of 4- (3- (2-benzyloxyphenyl) -3-carbonyl-l (E) -propenyl] - 
benzoate to methyl 4- [3- ( 2 - hydroxypheny 1 ) - 3 -carbonylpropyl J benzoate) 
using ethanol as the reaction solvent to give methyl 3- [3- (2- 
hydroxyphenyl > propyl ] benzoate . 

(E) Methyl 3- [3- (2-benzyloxyphenyl) propyl] benzoate was 
prepared from methyl 3- [3- (2 -hydroxypheny 1) propyl] benzoate using the 
method described in Example 1 for the synthesis of methyl 4- [3- (2- 
benzyloxyphenyl ) propyl] benzoate . 

Example 20 

5-{4- [2- ( 2 -Benzvloxvphenvllethenvll ph enyl Itetrazole 

(A) 2- (Pivaloyloxymethyl) -S-{ [2- (2 -benzyl - 
oxyphenyUethenyl] - 4 -phenyl } tetrazole was converted to 

5-{4- [2- (2-benzyloxyphenyl) ethenyl] phenyl} tetrazole as a 55:45 mixture 
of E:Z isomers mp. 176-177°C, using the method described in Example 1 
for the conversion of methyl 4- [3- (2-benzyloxyphenyl) -propyl] benzoate 
to 4- [3- (2-benzyloxyphenyl)propyl]benzoic acid. 

2- (Pivaloyloxymethyl) -5-{ [2- (2 -benzyl oxyphenyl) ethenyl] -4- 
phenyl}- tetrazole was obtained as follows: 

(B) 4- (2- (2-Benzyloxyphenyl) ethenyl] benzonitrile as a 
mixture of isomers was synthesised from 2-benzyloxybenzaldehyde using 
the method described in Example 8 for the conversion of 
2-benzyloxybenzaldehyde to methyl 4- [2- (2-benzyloxy- 
phenyl) ethenyl] -3-fluorobenzoate using ( 4 - cyanophenyl ) methyl - 
triphenylphosphonium bromide in place of (4-methoxycarbonyl-2- 

f luorophenyl ) methyltriphenylphosphonium bromide . 

(C) A mixture of 4- (2- (2 -benzyl oxyphenyl) ethenyl] - 
benzonitrile as a mixture of isomers (7.88 g) and tri-n-butyltin azide 
(20.03 ml, 2.53M solution in toluene) in toluene 100 ml was heated at 
reflux for 66 hours. The mixture was ccoled (ice bath) and added 
dropwise to excess sodium nitrite and stirred for 30 minutes. 
Sulphamic acid (9 g) was added and the mixture left to stand at 5°C 
for 19 hours. The resulting yellow precipitate (9.7 g) was filtered 
off, dried and mixed with potassium carbonate (7.56 g) in DMF (20 ml) 
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and stirred for 10 minutes. Pivaloyloxymethyl chloride (4.78 ml) was 
added to the mixture and it was stirred for 18 hours, diluted with 
ethyl acetate (200 ml) , and washed with 1M HC1 (100 ml) , sodium 
bicarbonate (100 ml) and brine (100 ml), dried (magnesium sulphate), 
filtered and evaporated. The residue was purified by subjecting to 
chromatography on silica gel using methanol : dichlorome thane (0:100 
to 30:70 gradient) as eluant. There was thus obtained 
N-2- (pivaloyloxymethyl) -5-{-4- [2- (2 -benzyl oxyphenyl) ethenyl] - 
phenyl} tetrazole (7.64 g) and 

N-l- (pivaloyloxymethyl) - 5- { -4- [2- (2 -benzyl oxyphenyl) ethenyl] - 
phenyl Jtetrazole (1.67 g) . 

Example 21 

2- (Pivaloyloxymethyl) -5- (-4- [2- (2-benzvloxvphenvl) -ethvll phenyl ) 
tetrazole 

2- (Pivaloyloxymethyl) -5- { -4- [2 - (2-benzyloxyphenyl) - 
ethenyl] phenyl} tetrazole (synthesised as described in Example 20) was 
converted to 2- (pivaloyloxymethyl) -5- { -4- 12- (2-benzyloxyphenyl) - 
ethyl] phenyl} tetrazole by the process described in Example 1 (for the 
conversion of 4- [3- (2-benzyloxyphenyl) - 3 - carbonyl - 1 (E) -propenyl] - 
benzoate to methyl 4 - {3- ( 2 -hydr oxyphenyl) -3 -carbonylpropyl] benzoate) 
ensuring that only one equivalent of hydrogen was taken up. 

fixa^ipje 3? 

5-/4- f 2 -Be nzvloxvphenvl ) ethvl } -phenyl ) tetrazole 

2- (Pivaloyloxymethyl) - 5-{-4-{2 - (2-benzyloxyphenyl) ethyl] - 
phenyl) tetrazole was converted to 5- { -4- [2- (2-benzyloxyphenyl) ethyl] - 
phenyl) tetrazole (mp. 223-225°C) using the method described in Example 
1 for the conversion of methyl 4- [3- (2-benzyloxyphenyl) - 
propyl] benzoate to 4- {3- (2-benzyloxyphenyl) propyl] benzoic acid. 

Example 2? 

5-1-4- [2- (2-Benzvloxv-5-acetvlphenvl)ethvl1phenvl)tetrazole 

(A) 2- (Pivaloyloxymethyl) -5- {-4- (2- (2 -benzyloxy- 5- 
acetylphenyl) ethyl] phenyl } tetrazole was converted to 
5-{-4- (2- (2-benzyloxy-5-acetylphenyl)ethyl]phenyl}tetrazole mp. 
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193-195 C, using the method described in Example 1 for the conversion 
of methyl 4 - [3- (2-benzyloxyphenyl) propyl] benzoate to 
4- (3- (2-benzyloxyphenyl)propyl] - benzoic acid. 

2- (Pivaloyloxymethyl) -5-{-4- [2- { 2 -benzyloxy- 5- acetyl- 
phenyl) ethyl ] phenyl Jtetrazole was obtained as follows: 

(B) 2- (Pivaloyloxymethyl) -5-{-4- [2- (2-benzyloxyphenyl) - 
ethenyl] phenyl Jtetrazole (obtained as described in Example 20) was 
converted to 2- (pivaloyloxymethyl) -5- {-4- [2- (2 -hydroxyphenyl) - 
ethyl] phenyl Jtetrazole by the process described in Example 1 (for the 
conversion of 4- [3- (2-benzyloxyphenyl) -3-carbonyl-l (E) -propenyl] - 
benzoate to methyl 4 - (3 - (2 -hydroxyphenyl ) - 3 -carbonylpropyl] benzoate) . 

(C) 2- (Pivaloyloxymethyl) -5-{-4- [2- ( 2 - hydroxyphenyl ) ethyl] - 
phenyl Jtetrazole was converted to 2- (pivaloyloxymethyl) - 5- { -4- [2- ( 2- 
hydroxy- 5- ace tylphenyl) ethyl) phenyl }tetrazole by the method described 
in example 3, footnote j, for the conversion of methyl 

4- [3- (2 -hydroxyphenyl) propyl] benzoate to methyl 4 - (3- (2-hydroxy-5- 
acetylphenyl ) propyl] benzoate . 

(D) 2- (Pivaloyloxymethyl) -5-{-4-[2- ( 2 -hydroxy- 5- 
acetylphenyl) ethyl] phenyl} tetrazole was converted to 

N-2- (pivaloyloxymethyl) -5-{-4--2- ( 2 -benzyl oxy- 5 -ace tylphenyl) ethyl] phe 
nyl Jtetrazole by the process described in Example l for the conversion 
of 4- [3- (2 -hydroxyphenyl) propyl] benzoate to methyl 

4- [3- (2-benzyloxyphenyl)propyl]benzoate. 

Example 24 

? - { 4 - ] 2 - ( 2 -BenzyloxY- 5 -bromo- phenyl ) ] phfflyA } ESfcrasp 1 e, 

(A) 2- (Pivaloyloxymethyl) -5-{-4- (2- (2 -benzyl oxy- 5- 
bromophenyl) ethyl 1 phenyl Jtetrazole was converted to 

5- {-4-(2 - (2 -benzyloxy- 5 -bromophenyl) ethyl] phenyl Jtetrazole mp. 
256-258°C, using the method described in Example 1 for the conversion 
of methyl 4- [3- (2-benzyloxyphenyl) propyl] benzoate to 

4- [3- (2-benzyloxyphenyl) -propyl] benzoic acid. 

2- (Pivaloyloxymethyl) -5- {-4- [2- (2 -benzyloxy- 5 -bromophenyl) - 
ethyl] phenyl J -tetrazole was obtained as follows: 

(B) 2- (Pivaloyloxymethyl) -5- {-4- [2- (2 -hydroxyphenyl ) ethyl] - 
phenyl) tetrazole (prepared as described in Example 23) was converted 
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to N-2- (pivaloyloxymechyl) -5- {-4- (2- ( 2 -hydroxy- 5 -bromophenyl) ethyl) - 
phenyl Jtetrazole by the method described in example 3, footnote m, for 
the conversion of methyl 4- (3- (2 -hydroxyphenyl) propyl] benzoate to 
methyl 4- [3- (2 -hydroxy- 5 -bromophenyl) propyl] benzoate . 

(C) 2- (Pivaloyloxymethyl) -5- {-4- [2- (2-hydroxy- 5- 
broroophenyl) ethyllphenylj tetrazole was converted to 
N-2- (pivaloyloxymethyl) -5- {-4- [2- { 2 -benzyloxy- 5 -bromophenyl) ethyl J - 
phenyl Jtetrazole by the process described in Example 1 for the 
conversion of 4- [3- (2 -hydroxyphenyl) propyl] benzoate to methyl 

4- (3- (2 -benzyloxyphenyl) propyl] benzoate. 

Example 25 

5- 1-4- [3- (2 -Benzyloxyphenyl) -propyl ] phenyl \ tetrazole 

(A) 2- (Pivaloyloxymethyl) -5- {-4- [3- (2 -benzyloxyphenyl) - 
propyl] phenyl Jtetrazole was converted to 5- { -4- [3- (2 -benzyloxyphenyl) - 
propyl] phenyl Jtetrazole mp. 1B5 . 5-186 . 5°C using the method described 
in Example 1 for the conversion of methyl 4- [3- (2 -benzyloxyphenyl ) - 
propyl] benzoate to 4- [3- (2 -benzyloxyphenyl) propyl] benzoic acid. 

2- (Pivaloyloxymethyl) -5-{-4-(3- ( 2 -benzyloxyphenyl ) propyl] - 
phenyl Jtetrazole was obtained as follows: 

(B) To a mixture of 2 - <4 -cyanophenyl ) ethanol (5 g) in 
diethyl ether was added phosphorus tribromide (3.94 ml) dropwise. The 
mixture was heated at reflux for 3 hours, poured into water (200 ml) 
and the organic layer washed with sodium bicarbonate (100 ml) and 
brine (100 ml), dried (magnesium sulphate), filtered and evaporated. 
There was thus obtained (4 -cyanophenethyl) bromide (3.34 g) . 

(C) A mixture of (4 -cyanophenethyl) bromide (3.24 g) and 
triphenylphosphine (8.06 g) in toluene was heated at reflux for 72 
hours. The suspension was filtered off and washed with toluene. The 
resulting solid was triturated with diethyl ether. There was thus 
obtained 2- (4 -cyanophenyl ) e thy ltriphenylphosphonium bromide (5.7 g) . 

(D) 2- (4 -Cyanophenyl )ethy ltriphenylphosphonium bromide was 
converted to 2- (4-tetrazol-5-ylpher.yl) ethyl triphenylphosphonium 
chloride using the method described in Example 2 0 for the conversion 
of 4- [2- (2 -benzyloxyphenyl ) ethenyi] benzonitrile to crude 5-{-4-(2-(2- 
benzyloxyphenyl ) ethenyi ] phenyl } tetrazole . 
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<E) 2- (4-Tetrazol>5-ylphenyl)ethyltriphenylphosphonium 
chloride and 2 -benzyloxybenzaldehyde were converted to 
5-{-4- :'3-{2-benzyloxyphenyl)propenyl)phenyl}tetrazole as a mixture of 
double bond isomers using the first stage of the method desribed in 
Example 1 as the second alternative method to synthesise methyl 
4- [3- (2-hydroxyphenyl)propyl]benzoate. 

< F ) 5-{-4-[3-(2-Benzyloxyphenyl>propenyl]phenyl}tetrazole as 
a mixture of double bond isomers was converted to 

2 - {pivaloyloxymethyl ) - 5 - { - 4 - [3 - (2 -benzyl oxyphenyl ) propenyl ) phenyl } - 
tetrazole by the method described in Example 19 for the synthesis of 
2- (pivaloyloxymethyl) -5-{-4- [2- < 2 -benzyl oxyphenyl ) ethenyl] phenyl } - 
tetrazole. 

(G) 2- (Pivaloyloxymethyl) -5-{-4- [3- (2 -benzyl oxyphenyl) - 
propenyl] -4 -phenyl} tetrazole was converted to 

2 - (pivaloyloxymethyl )-5-{-4-l3-(2 -hydroxyphenyl ) propyl ] phenyl } - 
tetrazole by the process described in Example 1 (for the conversion of 
4- [3- (2-benzyloxyphenyl) -3-carbonyl-l (E) -propenyl] benz oat e to methyl 
4- [3- (2 -hydroxyphenyl) - 3 -carbonyl propyl] benz oate) . 

(H) 2- (Pivaloyloxymethyl) -5-{-4- [3- ( 2 -hydroxyphenyl ) propyl] - 
phenyl} tetrazole was converted to 2- (pivaloyloxymethyl) -5- { -4- [3- (2- 
benzyioxyphenyl) propyl] phenyl} tetrazole by the process described in 
Example 1 for the conversion of 4- [3- (2 -hydroxyphenyl) propyl] benzoate 
to methyl 4- [3- (2-benzyloxyphenyl) propyl] benzoate. 

Example 26 

4- f4- <Z -BenzvloxvphenvDbutvn benzoic acid 

(A) 4- [4- (2 -benzyioxyphenyl) butyl] benzoic acid (mpt.l05°C) 
was prepared using a similar process to that described in Example 1 
(A) from the corresponding methyl ester. 

(B) Methyl 4- 14- (2-benzyloxyphenyl) butyl] benzoate was 
obtained as follows!- benzyl 2 -benzyl oxyphenyl acetate was obtained 
from I-hydroxyphenylacetic acid using a similar method to that of 
Example 1 (I) except that two equivalents of benzyl bromide were used. 

(C) To a solution of benzyl 2- benzyl oxyphenylacet ate (3.32 
g) in CH 2 C1 2 (35 ml) at -70 C was added a 1M solution of DIBAL in 
CH 2 C1 I (12 ml) * The reaction was stirred at -70°C for 1.5 hours, 
washed with 2N HC1, water, saturated aqueous sodium hydrogen carbonate 
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solution and brine. The solution was dried (MgSO^) and evaporated. 
The residue was purified by chromatography on silica gel using CH 2 C1 2 
as eluant. There was thus obtained 2- ben zyloxyphenyl ace t aldehyde 
(1.68 g) . 

(D) 4- [4- (2-benzyloxyphenyl)but-2-enyl)benzoate was obtained 
from 2-benzyloxyphenylacetaldehyde and 1- {4-carboxyphenyD ethyl 
triphenylphosphonium bromide (see Example 1 (G) ) using a similar 
method to that of Example 8 (E) . 

(E) 4- (4- (2 -benzyloxyphenyl) butyl] benzoic acid was obtained 
from 4- [4- ( 2 -benzyloxyphenyl )but-2-enyl]benzoate using a similar 
method to that of Example 7 (E) . 

Example 27 

2 - f3- (2>Benzvloxvohenvl)proDvl1thia zol-4-vlcarboxvlic acid 

A similar process to that described in Example 1 (A) but 

using ethyl 2 - [3- (2 -benzyloxyphenyl) propyl] thiazol-4 -ylcarboxylate was 

o 

used to give the title compound (mpt. 93-96 C) . 

Ethyl 4 - [ 3 - ( 2 - benzyloxyphenyl ) propyl ] thiazol - 2 - y 1 carboxyla te was 
obtained from 2 -benzyloxyphenyl ace t aldehyde and 

4-ethoxycarbonylthiazol-2- ylmethyl triphenylphosphonium bromide using 
a similar method to that of Example 8 (E) (the pendant benzyloxy group 
remained attached) . 

The "phosphonium bromide" was obtained from ethyl 2-methylthiazol-4 - 
ylcarboxylate using similar methods to those of Example 8 (C) and 
Example 8 (D) . 

Eaasgais 29 

A similar process to that of Example 1(A) with the 
appropriate methyl benzoates was used to prepare the compounds in the 
following table with appropriate modifications described in the 
footnotes . 
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Compound R 

1 5-Br 

2 5-Br 

3 5-SMe 

4 5-SMe 



5-SMe 



Link 



CH CH 

2 2 



CH CH 
2 2 



(E)CH=CH 



(E)CH«CH 



CH CH 
2 2 



Ar 



13- 



-<3- 



mpt 
20B-209 

143-144 

174-176 

241-244 

190-191 



Footnote 



5-SMe CH CH 

2 2 



5-S0 2 Me CH 2 CH2 — //""*\— 
5-OMe (E) CHcCH 



134-135 



230-232 



211-212 



5-OMe 



ch^ch 

2 2 



162-163 



10 



S-CH 



CH CH — «t — 

2 2 



190-191 



11 



12 



13 



14 



H 



^2^2 V ^ 



115-116 



(CH2) 3 - 



(E) (CH=CH) 



- (CH ) - 

2 2 — ♦ I 



205-207 



167-170 



15 



16 



17 



(CH 2 , 3 - 



(E) (CH=CH) 



87-89 



60-63 
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13 



20 



23 



5-Br 



5-Br 



5-SMe 



5-S0 2 Me 



6 -OH 



(CH 2 , 3 - 



(E)CH«CH 



<E)CH=CH 



CH CH 

2 2 



CH 2 CH 2 



(E)CH»CH 



// \\ 



(E)CH»CH -u - 



-<CH 2 > 3 - 



174 



194-200 



196-199 



6-OCH 2 Ph -<CH 2 ) 3 - ^ 



200-206 



196-200 



144-146 



142-143 



27 



28 



21 



6-OMe 



5-SMe 



5-S0 2 Me 



5-S0 2 Me 



H 



(CH 2 ) 3 - 



(CH 2 ) 2 - 



(CH 2 , 2 - 



(CH 2 , 2 - 



— M 



(E) (CH-CH) >> \J 

M< 




(E)CH-CH 



(CH 2 V // \\ 



(Z) (CHoCH) 




166-167 



151-154 



190-192 



206-210 



181-182 



170-171 



140-144 



<aa) 



(ab) 



(ab) 



160-161.5 (ac) 



(ad) 



(ae> 



131-131.5 (af) 



<ag) 
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36 H " (CH 2 ) 2" 165.5-166.5 (ah) 



37 H -<CH 2 ) 2 - ~/>-'Jh 151.5-152. 5| fail 

CM 



39 H 



49 



38 H " (CH 2 > 2" ' 186-187 (aj) 



{CB 2 ) 2' ~(^\ 187.5-188 (ak) 



40 H - (CH 2 ) 3~ vTTV 105-106.5 (al) 



41 H * <CH 2 } 3" Jl/^l— 123-124 (am) 

42 H (E)CH-CH — /' 'V 214-215 (an) 



43 H " <CH 2 ) 2" 203-204 (ao) 



44 H -{CH ) - 



-^"^ 121.5-122 (ap) 



45 5-C1 <Z)CH»CH 191.5-192 (aq) 



46 5-C1 (E) CH=CH - 216.5-217 (aq) 



47 5-C1 -<CHJ - -H - 1S8.5-159.5 (ar) 

2 2 



48 S-Br ~ {CB 2 ] 2~ ~* *~ 250-252 



(CH 2 , 2" 215.5-216.5 (as) 



a:- Methyl 4- (2- (benzyloxy-5-bromophenethyl) -2-hydroxybenzoate was 
prepared from a Z/E mixture of methyl 4- [2- (2-ben2yloxy-5-bromo- 
phenyl) ethenyl] -2-hydroxybenzoate using a similar method to that of 
Example 7 (E) . The alkenes were prepared from 2-benzyloxy- 5- 
bromobenz aldehyde and 4 -methoxycarbonyl - 3 - acetoxybenzyl - 
triphenylphosphonuim bromide by a similar method to that of Example 8 
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<E) in the course of which the acetate group was hydrolysed. 
b:« Methyl 4- (2 -benzyloxy- 5 -bromophenethyl) -2-methoxybenzoate was 
prepared from methyl 4- (2 -benzyloxy- 5 -bromophenethyl) -2- 
hydroxybenzoate using a similar method to that of Example 2, Footnote 
C (A) replacing allyl bromide with methyl iodide, 
c:- Methyl 4-{2- (2-benzyloxy-5-methanethiophenyl)ethenyl] -2- 
methoxybenzoate was prepared from methyl 4- [2- (2-benzyloxy-5- 
methanethiophenyl) ethenyl] -2-hydroxybenzoate using a similar method to 
that of Example 2, Footnote C (A) replacing allyl bromide with methyl 
iodide. 

Methyl 4- [2- <2-benzyloxy-5-methanethiophenyl> ethenyl] -2- 
hydroxybenzoate was prepared from 2-benzyloxy-4 -methanethio- 
benzaldehyde and 4 -methoxycarbonyl - 3 - acetoxybenzyl triphenylphosphonium 
bromide using a similar method to that of Example 8, (E) in the course 
of which the acetate group was hydrolysed. The required E isomer was 
obtained from the mixture of Z and E isomers by separation using MPLC 
on silica gel. 

d:- See second part of note (c) . 

e:- Methyl 4- [2 -benzyloxy- 5-methanethiophenethyl) -2-hydroxybenzoate 
was prepared from the corresponding alkenes using a similar method of 
that of Example 7, (E) . 

f :- Methyl 4- (2-benzyloxy-5-methanethiophenethyl) -2-methoxybenzoate 

was prepared from methyl 4- [2 -benzyloxy- 5-methanethiophenethyl) -2- 

hydroxybenzoate using a similar method to that a Example 2, Footnote 

c, (A) replacing allyl bromide with methyl iodide. 

g:- Methyl 4- [2 -benzyloxy- 5 -methanesulphonylphenethyl] -2- 

hydroxybenzoate was prepared from the corresponding sulphide using a 

modification of the method of Example 49, in which the reaction was 
o 

carried out at 0 C. 

h:- Methyl 4- [2- { 2 -benzyloxy- 5 -methoxyphenyl) ethenyl] -2- 
hydroxybenzoate was prepared by the second part of the method 
described in Footnote (c) using 2 -benzyloxy- 5 -methoxybenzaldehyde in 
place of 2 -benzyloxy- 5 - methyl thioben zal dehyde . 

i:- Methyl 4- (2-benzyloxy- 5 -methoxyphenethyl ) -2-hydroxybenzoate was 
prepared from the corresponding alkenes using mechod Example 7, (E) . 
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j:- Methyl 4-(2-ben2yloxy-5-methylphenethyl)-2-hydro>r/ben2oate was 
prepared as described in Footnote (a) replacing 
2 -benzyloxy- 5 -bromobenzaldehyde with 
2 -benzyloxy- 5 - me thylbenz aldehyde . 

kt- Ethyl 6-[2-benzyloxyphenethylJ-3-pyridazinecarboxylate was 
prepared as follows : - 

(A) l -benzyloxy- 2 -iodobenzene (21.569), trimethylsilylacetylene 
(10.58 ml) (PPh 3 ) 2 Pd Cl 2 (972 mg) and Cul (133 mg) in ethylamine (150 
ml) were stirred overnight. The solvent was evaporated, the residue 
extracted with diethyl ether, washed with 2N aqueous HC1 and brine, 
then dried (MgS0 4 ) , filtered and evaporated. The resulting residue 
was purified by MPLC on silica gel eluting with ^ 2 ^ 2 ■ hexane (1:2) 
to give a brown solid (19.85 g) . 

(B) The brown solid (13.61 g) was dissolved in methanol (150 ml) 
and 2N aqueous NaOH (15 ml) was added. After l hour the solvent was 
evaporated and the residue extracted into diethyl ether, washed with 
brine, dried (MgSC> 4 ) , filtered and evaporated to give a product (9.93 

g). 

(C) a mixture of the product from the above step (9.93 g) , ethyl 
6-chloro-3- pyridazinecarboxylate [ref: Aust. J. Chem. 1977, 30, 
2319] (4.45 g), (PPh^ ^ Pd Cl 2 (335 mg) and Cul (45 mg) in 
triethylamine (100 ml) was stirred at 50°C for 4 hours. The solvent 
was evaporated and the residue purified by MPLC on silica gel eluting 
with CH 2 C1 2 : ethyl acetate mixtures (0:1 to 1:1) followed by 
crystallisation from diethyl ether to give ethyl 

6-(2-(2-benzyloxyphenyl)ethenyl)-3-pyridazinecarboxylate (2.46 g) . 
The acetylene was converted to ethyl 6- [2 -benzyl oxyphene thy 1] -3- 
pyridazinecarboxylate by method Example 9, (D) . 

1 : - Methyl 5 - [ 3 - ( 2 -benzyl oxyphenyl ) propyl ) - 2 - pyri dine carboxyl ate 
was prepared using a similar sequence of methods to those described in 
Example 8, using 2 - benz yl oxyphenyl a cet aldehyde and methyl 
5-hydroxymethyl-2- pyridinecarboxylate . The required phosphonium salt 
was prepared from methyl 5 - me thane sulphonyl oxymethyl- 2 -pyridine- 
carboxylate which was made using standard procedures, 
m: - Methyl 2- 12- (2 -benzyl oxyphenyl) ethenyl) -5 -pyridinecarboxylate 
was prepared from methyl 2 -methyl -5 -pyridinecarboxylate using a 
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similar method to that described in Example 8 to prepare methyl 

4- [2- ( 2 -benzyloxyphenyl) ethenyl] -3-f luorobenzoate . 

n:- Methyl 2- [2-benzyloxyphenetfcyl] -5-pyridinecarboxylate was 

prepared from methyl 2- [2- (2 -benzyloxyphenyl ) ethenyl] -5- 

pyridinecarboxylate using a similar method to that of Example 1, (E) 

followed by benzylation of the phenol using a similar method to that 

of Example l, (I) . 

O! - Methyl 2- [3- ( 2 - benzyl oxyphenyl ) propyl} - 5-pyridinecarboxylate 
was prepared using similar methods to those described in Example 8, 
using 2- benzyl oxypheny lace taldehyde and methyl 
2-methyl-5-pyridinecarboxylate as starting materials, 
p:- Methyl 5- [2- (2-benzyloxypher-yl) ethenyl] -2 -pyridinecarboxylate 
was prepared from 2-benzyloxybenzyitriphenylphosphonium bromide and 
methyl 5-formyl-2-pyridinecarboxylate using similar methods to those 
described in Example 8. 

q:- Methyl 4- [3- (2 -benzyl oxyphenyl) propyl] phenylacetate was 
prepared by similar methods to those described in Example 1, (G) and 
(H) from 2 -benzyloxyphenylace taldehyde and 
4 -carboxymethylbenzyltriphenylphosphonium bromide . 

r : - Ethyl 5- [3- (2 -benzyl oxyphenyl) propyl] -2-thiophenecarboxylate 

was obtained as follows:- Ethyl 2-thiophenecarboxylate (25 g) was 

added to LDA (1 equivalent) in THF (150 ml) at -78°C and stirred for 

30 minutes. DMF (11.7 g) in THF (50 ml) was added and stirred at 

-78°C for 30 minutes, then warmed to ambient temperature. The solvent 

was evaporated and the residue mixed with 2-benzyloxy-acetophenone 

(36.1 g) (prepared as described in Example l r (B) ) and potassium 

o 

tert-butoxide (1 g) in ethanol (200 ml) and stirred at 20 C for 16 
hours. The solvent was evaporated, the residue dissolved in methylene 
chloride (100 ml) and filtered through silica, the solvent evaporated 
and the residue triturated to give ethyl 5- [2- (2-benzyloxybenzoyl) - 
ethenyl] -2-thiophenecarboxylate (47 g) . Ethyl 5- [2- (2-benzyloxy- 
benzoyl) ethenyl) -2-thiophenecarboxylate was converted to ethyl 
5- [2- (2-benzyloxybenzoyl; ethyl] -2- thiophenecarboxylate using a 
similar method to that cf Example Z- , (E) which was converced to ethyl 
5- (3- ( 2 -benzyloxyphenyl) propyl] -2- thiophenecarboxylate using a similar 
method to that of Example l, (F) . 
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s:- A mixture of methyl 5 -methyl pyrazinecarboxylate (1 g) , 
2-benzyloxybenzaldehyde (1.53 g) , acetic acid (430 mg) and acetic 
anhydride (730 mg) was heated at 140°C for 22 hours, cooled and 
purified by chromatography on silica gel, using CH CI ethyl acetate 
(99:1) as eluant. There was thus obtained methyl 

2- [2- <2-benzyloxyphenyl)ethenyl) -5- pyrazinecarboxylate (1.1 g) mpt. 
105°C. 

t : - Methyl 2- [2- (2-benzyloxy- 5- bromophenyi) ethenyl] -5-pyrazine- 
carboxylate was prepared from 2-benzyloxy- 5- bromobenzaldehyde and 
methyl 2 -methyl -5 -pyridine carboxylate using a similar method to that 
of Example 28, Footnote s. 

u:- Methyl 2- [2-benzyloxy- 5 -bromophenethyl] -5 -pyridine carboxylate 
was prepared from methyl 2- (2- (2-benzyloxy- 5 -bromophenyi ) - 
ethenyl] -5 -pyrazinecarboxylate using a similar method to that of 
Example 1, (E) , separating the product from side products by MPLC, 
eluting with CH 2 C1 2 : EtOAc (98:2). 

v:- The ester methyl 2- [2 -benzyloxyphenethyl] -5-pyridinecarboxylate 
was prepared from methyl 

2- [2- (2 -benzyl oxyphenyl) ethenyl) -5-pyridinecarboxylate using a similar 
method to that of Example 7, (E) . 

w: - The ester methyl 2- [2- (2-benzyloxy- 5-methanethiophenyl) - 
ethenyl) -5 -pyrazinecarboxylate was prepared from 
2 -benzyl oxy- 5 -methanethiobenzaldehyde and methyl 
2-methyl-5-pyridinecarboxylate using a similar method to that of 
Example 28, Footnote k. 
x:- The ester methyl 

2- [2- (2 -benzyloxy-5-methanesulphonylphenyl) ethenyl) -5- 
pyrazinecarboxylate was prepared from methyl 2- [2- (2-benzyloxy- 5- 
methanethiophenyl) ethenyl) -5 -pyrazinecarboxylate using a similar 
method to that of Example 49. 

y:- The esters methyl 4- [3- (2-benzyloxy - 6-hydroxyphenyl ) - 
propyl ]benzoate and methyl 4- (3- (2 -benzyl oxy-6 -benzyl oxy- 
phenyl ) propyl) benzoate were prepared as follows ;- 

(A) Methyl 4- [3- (2, 6 -dime thoxy) propyl) benzoate was prepared from 
2 , 6-dimethoxybenzaldehyde and 4-carboxyphenethyltriphenylphosphonium 
bromide by similar methods to that of Example 1 (G) and (H) . 
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(B) Boron tribromide was added to a stirred solution of methyl 

4- t3-(2,6-dimethoxy)propyl]benzoate (11.31 g) ac -78°C in CH CI , then 

stirred at ambient temperature for 15 hours. The mixture was cooled 
o 

{-30 C) and water added dropwise. The reaction vas poured into EtOAc 

and the organic layer washed with water, dried (MgSO ) , filtered and 

4 

evaporated to give methyl 4 - [3- (2 , 6-dihydroxy) propyl] benzoate as a 
brown oil (14.65 g) . 

(C) A mixture of methyl 4- [3- (2, 6-dihyroxy) prcpylj benzoate (8.13 
g) , benzyl bromide (3.38 ml) and potassium carbonate (3.86 g) was 
stirred in DMF for 18 hours. The DMF was evaporated and the residue 
purified by MPLC on silica gel eluting with CH 2 C1_ . Methyl 

4- [3- (2-benzyloxy-6-benzyloxyphenyl) propyl] benzoate (4.03 g) , methyl 
4- [3- (2-benzyloxy-6-hydroxyphenyl) propyl] benzoate (2.2B g) and methyl 
4- [3- (2, 6-dihydroxy) propyl] benzoate (2.77 g) were obtained, 
z:- Methyl 4 - [3- (2 -benzyloxy-6-methoxyphenyl) propyl) benzoate was 
prepared as follows: methyl 4- [3- (2 , 6-dihydroxy; propyl] benzoate (2.92 
g) , prepared from the methyl ester by a similar method to that of 
Example 1 (A) , and cone. H^SC^ (l drop) in methanol (100 ml) were 
heated at reflux for 18 hours. The solvent was evaporated, the 
residue extracted with EtOAc , washed with water, dried, filtered and 
evaporated. The resulting gum was purified by MPLC on silica gel, 
eluting with CH 2 C1 2 to give methyl 4- (3- <2-hydrcxy-6-methoxyphenyl) 
propyl] benzoate (2.27 g) . 

Methyl 4- [3- (2 -hydroxy- 6 -methoxyphenyl) propyl] benzoate was 
converted to methyl 4- [3 - (2-benzyloxy- 6 -methoxyphenyl) propyl] benzoate 
by a similar method to that of Example 1, (B) . 

aa:- Methyl 2- [2-benzyloxy-5-metnanethiophenethyl] -5-pyridine- 
carboxylate was prepared from the corresponding alkene (Example 28, 
compound 23) using a similar method to that of Example 7, (E) . 
ab: - Methyl 2- [2-benzyloxy-5-methanesulphonylphenethyl] -5- 
pyridinecarboxylate was prepared from the corresponding sulphide (see 
footnote (aa) using a similar method to that of Example 49. Methyl 
2 - [2 -benzyloxy- 5 - methanesulphonylphenethyi ] - 5 - rr.ethoxycarbonyl ) - 
pyridine- 1 -oxide was obtained as a side product from this reaction, 
ac : - Methyl 4 - [2 - ( 2 -benzyloxyphenyl ) ethenyl ] - 3 -hydroxybenzoate was 
prepared from methyl 2-acetoxy-4-methylbenzoate and 
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2-benzyloxybenzaldehyze using similar processes to those described in 
Example 8 and purified by crystallisation from ethyl acetate / hexane 
mixtures . 

ad:- Methyl 4- [2- (2 - benzyl oxyphenyl) ethenyl] -3-methoxybenzoate was 
prepared from methyl 4 - [2- (2-benzyloxyphenyl) ethenyl] -3- 
hydroxybenzoate by a similar method to that of Example 1 (I) . 
ae:- Methyl 4- (2-benzyloxyphenethyl) -3-hydroxybenzoate was prepared 
from methyl 4- [2- (2-benzyloxyphenyl) ethenyl] -3-hydroxybenzoate by a 
similar method to thar of Example 7, (E) . 

af:- Methyl 4- [2 -benzyl oxyphenethyl] -3-methoxybenzoate was made from 
methyl 4- [2- (2 - benzyl oxyphenyl) ethenyl] -3-methoxybenzoate by a similar 
method to that of Exa^le <E) using ethanol/THF as the solvent and 
stopping the reaction after the absorption of 1.1 equivalents of 
hydrogen gas. 

ag: - Methyl 4- [2- (2-benzyloxyphenyl) - (Z) -ethenyl] -3-bromobenzoate 
was prepared from methyl 3 -bromo-4-methylbenzoate and 
2 -benzyl oxybenz aldehyde using similar processes to those described in 
Example 8. It was purified by MPLC on silica gel eluting with 
CJ^Cl^hexane (3:7) fcllowed by crystallisation from diethyl ether / 
hexane mixtures (mpt ~3.5 - 79.5°C). 

ah:- Methyl 4 - {2 -benzyl oxyphenethyl] -3-bromobenzoate was prepared 
from a mixture of the alkenes methyl 

4- (2- (2 -benzyl oxyphenyl) ethenyl] -3-bromobenzoate using a similar 
method to that of Example 7, (E) . 

ai:- Methyl 4- [2-benzyloxyphenethyl] -3-cyanobenzoate was prepared 
from methyl 4- [2 -benzyl oxyphenethyl) -3-bromobenzoate by a similar 
method to that of Example 3. Footnote n. 

aj : - Methyl 4- [2 -benzyl oxyphenethyl] -3 -phenyl sul phony laminobenzoate 
was prepared from methyl 4 - [2 -benzyl oxyphenethyl J -3-aminobenzoate 
using a similar method to chat of Example 3, Footnote g, using 
triethylamine in place of potassium carbonate, 
ak:- Methyl 4- [2-benzylcxyphenethyl] -3- (2,2- 
dimethylpropionylamincbenzcate was prepared from methyl 4- [2- 
benzyl oxyphenethyl] - 3 - amincbenzoate by a similar method to that of 
example 2 footnote fc. using tBuCOCl in place of acetic anhydride, 
al : - Methyl 4- [3- (2 - benzyioxyphenyl ) propyl ] - 2 -bromobenzoa te was 
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prepared from 2 -benzyloxypheny lace t aldehyde and methyl 
3-bromo-4-methylbenzoate using a similar process to that described in 
example 8 . The final step to reduce the mixture of alkenes was 
carried out using a similar method to that of example 7 (E) . 
am:- Methyl 4- [3- (2 -benzyloxypheny 1) propyl] -2-cyanobenzoate was 
prepared from methyl 4- [3- Q-benzyloxyphenyl) propyl] -2-bromobenzoate 
by a similar method to that of example 3 footnote n. 

an:- Methyl 4- [2- (2 -benzyloxyphenyl ) ethenyl] -3, 5-dibromobenzoate was 
prepared from 2 -benzyl oxybenz aldehyde and methyl 
3, 5-dibromo-4-methylbenzoate using a similar processe to that 
described in example 8. 

ao:- Ethyl 4- (2-benzyloxyphenethyl] -3 , 5-dibromobenzoate was prepared 
from methyl 4- [2- (2 -benzyloxyphenyl) ethenyl] -3 , 5-dibromobenzoate by a 
similar method to that of example 7(E), modifying the conditions by 
carrying out the reaction for 60 hours. During this time ester 
exchange occured giving the ethyl ester. 

ap:- Methyl 4- [3- (2 -benzyloxyphenyl) propyl] -3 -me thoxybenzoate was 
prepared from methyl 3-methoxy-4-methylbenzoate and 
2 -benzyloxyphenyl ace t aldehyde using a similar process to that 
described in Example 8. The final reduction step was carried out 
using a modification of the method of Example l, (E) in which 5% 
Pd/BaSCD was added as the hydrogenation catalyst. 

4 

aq:- A mixture of (Z) and (E) alkenes of methyl 4- [2- (2-benzyloxy-5- 
chlorophenyl) ethenyl] -3 -me thoxybenzoate was prepared using similar 
processes to those described in Example 8, starting with 

2- benzyloxy-5-chlorobenzaldehyde and methyl 

3- methoxy-4-bromomethylbenzoate . The isomeric esters were separated 
and isolated by fractional crystallisation from ethyl acetate/hexane 
mixtures . 

ar:- The ester methyl 4- (2-benzyloxy-5-chlorophenethyl) -3 - 
methoxybenzoate was prepared from a mixture of the (Z) and (E) alkenes 
by a similar method to that of Example 7, (E) . 

as:- Methyl 4 - [2-benzyloxyphenethyl] - 3 -acetylamincbenzoate was 
gynthesised from methyl 4- {2-benzyloxyphenethyl] -3 -aminobenzoace by a 
similar method to that of Example 2, Footnote b, using CH^COCl in 
place of Ac O. 



WO 96/11902 



PCT/GB95/02417 



81 - 



Example 29 

The process of Example B4 (A) was repeated with the appropriate 
nitriles to give the compounds described in the following table: 



Compound; £ 



H 



ft. J 



(CH 2 ) 2 - 



<CH 2 ) 3 - 



(CH 2 , 2 - 



-<CH 2 > 3 - 



Ar 



6s 



Footnote 
259.5-260.5 a 
181-182 a 
176-178 a 
181.5-183 a 



5-C1 



S-Cl 



(CH ) - 

2 2 



(CH 2 , 2 - 



184.5-166 



244-245 



5-Br 



5-Br 



5-Br 



(CH 2 , 2 - 



(CH ) - 
2 ; 2 



(CH 2 , 2- 



OVtfCMy 191-193 




196-198 



--fi^CjDtfHtHj- 250-255 



Footnotes 



a:- The relevant nitrile precursors were prepared from the 

corresponding primary amides as exemplified by the following method: 

Trif luoroacetic anhydride (0.75 ml) was added to a mixture 

of 4- [2 -benzyl oxyphenethyll -3-bromobenzamide (1.46 g) and pyridine 

o 

(0.86 ml) in THF at -20 C. The mixture was stirred at ambient 
temperature for 18 hours, diluted with ethyl acetate and washed with 
water, dried (MgSO^) , filtered and evaporated to dryness. The 
resulting residue was purified by MPLC on silica gel, eluting with 
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CH Cl to give 4- (2 -benzyloxyphenethyl) -3-bromobenzonitrile as a white 
2 2 

solid (1.34 g) . 

b:- p-tolunitrile (1.17 g) in THF (20 ml) was added to a 

solution of LDA (l.l equivalents) in THF at -70°C. After 5 minutes, 
2-benzyloxy-5-chlorcbenzyl bromide (2.33 g) in THF (20 ml) was added 
dropwise to the reaction mixture at -70°C. The mixture was poured 
into 50% aqueous saturated ammonium chloride solution and extracted 
with ethyl acetate. The organic layer was washed (brine) , dried and 
evaporated. The residue was subjected to chromatography an 7734 
silica gel, (eluting with CH 2 C1 2 : hexane mixture (2.5:97.5 to 50:50) 
to give 4 - [2 -benzylcxy-5-chlorophenethyl]benzonitrile (1.4 g) mpt 
77-79°C. 

c:- The nitrile 

N-cyanomethyl-6- [2-benzyloxy- 5-bromophenethyl] -2- 
oxo-lH-pyridine-3-carboxamide was prepared from 6- (2-benzyloxy- 5- 
bromophenethyl] -2-oxo-lH-pyridine-3-carboxylic acid by method. 



Example 30 

4- (3- ( 2 - Benzyl oxv- 4 -bromophenvl) propyl! ben zoic acid 

4- 13- ( 2 -Benzyloxy-4-bromophenyl) propyl] benzoic acid (mpt 
141-142°C) was prepared from a mixture of 

4- [3- ( 2 -benzyloxy-4-bromophenyl)prop-2-enyl) benzoic acid and 
4- [3- <2-benzyloxy-4-bromophenyl)prop-l-enyl]benzoic acid by a similar 
method to that of Example 7, (E) . The mixture of alkenes was prepared 
from 2-benzyloxy-4-bromobenzaldehyde and 

4-carboxyphenethyltriphenylphosphonium bromide by a similar method to 
that of Example 1, !3) . 

Example 31 

4- f3- (2-B*nzvloxv-s-rhloroph envl)prop-l- (E) -envll benzoic aci3 

4- (3- (2-Benzyloxy-5-chlorophenyl)prop-i-enyl]benzoic acid 
(mpt 157-159°C) was prepared by a similar method to that of Example 1, 
(G) from 2-benzyloxy- 5- chlorobenzaldehyde and was purified from a 
mixture cf isomers by fractional crystallisation from ethyl acetate : 
hexane mixtures. 
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4- f3- (2-Benzvloxv-5-iodophenvl)propvl1ben2o ic acid 

To a solution of 4 - [3- (2 -benzyl oxyphenethyl) propyl] benzoic 

acid (3.5 g) in acetic acid 100 ml) was added benzyl t rime thyl ammonium 

dichloroiodate (3.6 g) and anhydrous zinc dichloride (2,0 g) . The 

mixture was stirred for 18 hours. A pink precipitate formed and was 

isolated by filtration and washed with cold acetic acid. The solid 

was partitioned between diethyl ether and 2N HCl solution. The 

organic layer was separated, dried (MgSO^) and evaporated. The 

residue was purified by crystallisation from dichlorome thane : hexane 

o 

mixtures to give the title ccmpound (2.5 g) (mpt. 139-140 C) . 



Example 33 

The following compounds were prepared using a similar 
procedure to that described in Example 30 with the modifications 
described in the notes. 



j 



Compound 



tipt 



footnote 



4-C1 



142-143 



4-F 



143-144 



4-CO CH Ph 
2 2 



Cd 



Notes 



4,5- (CH ) - 134-135 b 

2 4 



The mixture of alxenes was converted to the title compound 



as follows: 
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A mixture of 4 - [3 - (2 -ber.zyloxy-4 -chlorophenyl) prop-2 - 
enyljbenzoic acid and 4 - [3 - (2-benzyloxy-4- chlorophenyl ) - 
prop-l-enyl]benzoic acid (1.6 g) a^d 5% Pd-BaSC> 4 (200 mg) in ethyl 
acetate (70 ml) was stirred under 1 atmosphere of hydrogen for 1.5 
hours. The catalyst was removed by filtration and the mixture 
evaporated to dryness. The residue was purified by flash 
chromatography on silica gel eluting with diethyl ether : hexane (1:1) 
to give compound 1 {0.5 g). 

b:- The mixture of alkenes was converted to the title compound 

using a similar method to that of Example 33 # Footnote a. 
c:- The aldehyde benzyl 4 - benzyl oxy-3-formyl benzoate was made 

from 4-hydroxy-3-formylbenzoic acia (commercially available) by method 
Example l f (I) using 2 equivalents cf benzyl bromide. 

Example 34 

4- t3- (2-Benzvloxv-4-hvdroxvphenvl? rropvll benzoic acid 

The title compound was prepared from 
4- £3- (2-benzyloxy-4-methoxyphenyl) propyl] benzoic acid as follows:- 

To a solution of 4- [3- (2 -benzyloxy-4-methoxyphenyl) - 
propyl] benzoic acid (0.75 g) in DMSO {20 ml) was added sodium cyanide 
<0.5 g) . The reaction mixture was heated at 190°C for 40 hours, 
cooled, partitioned between IN aqueous NaOH and diethyl ether. The 
aqueous layer was separated, acidified to pHl (cone. HC1) and 
extracted with ethyl acetate. The organic solution was dried (MgS0 4 ) , 
filtered and evaporated. The residue was purified by chromatography 
on silica gel eluting with diethyl ether, and crystallisation from 
CH 2 C1 2 / hexane mixtures to give the title compound (150 mg) . 

Example 3 5 

4- (3- (2-Benzvloxv-4-cvanophenvl)crrovllbenzoic acid 
(A) Benzyl 4- [3- ( 2 -hydroxy- 4 -cyanophenyl) propyl) benzoate was 

converted to the title compound by a similar method to that of Example 
1, (A). The product was purified by trituration with diethyl ether. 
Benzyl 4- [3- (2 -hydroxy-4- cyanophenyl ) propyl ) benzoate was prepared as 
follows : - 
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4- [3- (2-Hydroxy-4-cyanophenyl)propyl)benzoic acid was 
converted to benzyl 4- (3- <2-benzyloxy-4 - cyanopheny 1 ) propylbenzoate by 
a similar method to that of Example 1, (I) using two equivalents of 
benzyl bromide and potassium carbonate. 

(B) 4- {3- (2 -Hydroxy- 4 -cyanophenyl) propyl) benzoic acid was 
obtained as follows:- 

To a solution of 2-benzyloxy-4-bromobenzaldehyde {11.5 g) in 
toluene (100 ml) was added ethanediol (3.0 ml) and p-toluene sulphonic 
acid (100 mg; . The mixture was heated under reflux for 2 hours, 
cooled, washed with aqueous NaHCO^ solution, dried (MgSO^) , filtered 
and evaporated to give 2- (2 -benzyloxy -4 -bromophenyl) -3-dioxolane as an 
oil (12.5 g) . 

(C) A mixture of 2- (2 -benzyloxy- 4 -bromophenyl) -3-dioxolane (3.0 
g) and CuCN (1.4 g) in NMP (25 ml) was heated at 150°C. The mixture 
was cooled, poured into diethyl ether and 2N aqueous HC1 solution and 
stirred. The layers were separated and the organic solution dried 

(MgSO^ , filtered and evaporated. The residue was purified by 
chromatography on silica gel eluting with diethyl ether to give 
2-benzyloxy-4-cyanobenzaldehyde (300 mg) . 

(D) 2- Benzyloxy- 4 -cyanobenzaldehyde and 4- 

carboxyphenechyltriphenylphosphonium bromide were converted to a 
mixture of 4- [3- (2 -benzyloxy- 4- cyanophenyl) prop-2-enyl] benzoic acid 
and 4- [3- <2-benzyloxy - 4 -cyanophenyl) prop- 1-enyl] benzoic acid by a 
similar methcd to that of Example 1. (G) . The alkenes were converted 
to the required 4- (3- (2-hydroxy-4- cyanophenyl) propyl) benzoic acid by 
a similar method to that of Example 33, Footnote a. 

Example 3 6 

4 - f3 - ( 2 -Benzvloxv- 5- (N-methvlcarbamovl) phenyl) propyl 1 benzoic acid 
To a 33% solution (16 ml) of methyl amine in ethanol was 
added 4- [3- (2 -benzyloxy- 5- benzyloxycarbonylphenyl ) propyl] benzoic acid 
(1.25 g) . The mixture was heated at 100°C for 12 hours in an 
autoclave. The solvent was evaporated and the residue extracted with 
ethyl acetate (100 ml) and washed with IN aqueous HCl (100 ml) , dried 
(MgSO.) , filtered and evaporated. The residue was subjected to 
chromatography on silica gel r eluting with EtOAc. The title product 
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was purified by trituration with diethyl ether (15 0 mg) mpt . 
163-166°C. 

Example ?7 

4- f3- (2-ben2VloxV'6-methoxvnaphthvl)propvnbenzoic acid 

To a solution of 4- [3- (2-hydroxy-5 , 6 , 7, 8- ( tetrahydro-1- 
naphthy 1 )) propyl ] benzoic acid (400 rag) in ethanoi (50 ml) , under 
argon, was added (DDQ) (500 mg) . The solution was stirred for 2 
hours, DDQ (200 mg) was added and the mixture stirred for 18 hours. 
The solvent was evaporated and the residue subjected to chromatography 
on silica gel, eluting with diethyl ether to give the title compound 
(200 mg) . 

Example 38 

4 - r 3 - ( 3 - Benz vloxv- 6 - oxo - 5 . 6 . 7 , 8 - 1 e trahvdr o - 2 - napht hvl ) propyl 1 bgnz o ic 
acid 

To a solution of 4- [3 - (3-benzyloxy-5, 6 , 7 , 8-tetrahydro-2- 

naphthyl) propyl] benzoic acid (1.6 g) in ethyl acetate (50 ml) was 

added water (1 ml) and 2 , 3-dichloro-5, 6-dicyanobenzoquinone (1.9 g) . 

The mixture was stirred for 2 hours , the solvent evaporated and the 

residue subjected to chromatography on silica gel. eluting with 0.1% 

formic acid in EtOAc. The residue was purified by trituration with 

o 

diethyl ether to give the title compound (0.3 g) r^pt. 155-160 C. 
Example 3? 

4>f3-<3-Ben g vloxv-8-hvdr Q xvimino-5.6.7.8-tetrahvdro-2-naphthvl)propyl] 

benzoic acid 

4- [3- (3-Benzyloxy-8-oxo-5,6,7, 8-tetrahydro-2- 
naphthyl) propyl J benzoic acid was converted to the title compound by a 
similar method to that of Example 3, Footnote q. 

Example 4Q 

4- T3- (2-B«nzvloxv-4 -aeetvlamincphenvl) propyl! benzoic acid 

Ethyl 4- (3- ( 2 -benzyl oxy- 4 -ace tylaminophenyl) propyl] benzoate 
was converted to the title compound by a similar method to that of 
Example 1, (A) (mpt. 179-180°C: . 
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Ethyl 4 - [3- ( 2 -benzyloxy- 4- ace tylaminophenyl) propyl] benzoate 
was prepared as follows : - 

A mixture of N- (3 - ally loxyphenyl) ace tamide (13.2 g) prepared 
by a similar method to that of Example 2, Footnote c (A) , from 
N- ( 3 -hydroxyphenyl ) ace tamide , in Ph 2 0 (100 ml) was heated at 250°C for 
10 minutes, cooled and diluted with hexane (100 ml) to give crystals. 
The crystals were re-crystallised from ethyl acetate. The liquors 
were evaporated and dissolved in 0.2M aqueous NaOH, filtered though 
Celite, and acidified with 1M aqueous HC1 solution to give 

o 

N- (4-allyl-3- hydroxyphenyl". ace tamide (3.6 g> mpt. 164-165 C. 

The phenol was converted to 
N- [4-allyl-3-benzyloxyphenyl) ace tamide by a similar method to that of 
Example 1, (I) . 

The allyl compound and ethyl 4 - iodobenzoate were converted 
to ethyl 4- [3- (2-benzyloxy-4-acetylaminophenyl)prop-l-enyl]benzoate by 
a similar method to that of Example 19 (c) . 

The olefin was converted to ethyl 4- [3- (2 -benzyl oxy 
- 4 -ace tylaminophenyl) propyl I benzoate by a similar method to that of 
Example 33, Footnote a. 

Example 41 

4- f3- (2-Benzvloxv-4-benzenesulphonamidop henvl) propyl] benzoic acid 

The title compound was prepared from ethyl 
4- [3- (2-benzyloxy-4- benzene sulphonamidophenyl) propyl] benzoate by a 
similar method to that of Example 1, (A) . 

The ethyl ester vas prepared as follows 

To a solution of ?Cl g (1.25 g) and pyridine (1.13 ml) in 

CH CI (50 ml) and -3 0°C was added a solution of ethyl 
2 2 

4- [3- (2-benzyloxy-4-acetylaminophenyl) propyl] benzoate (2.3 g) in 

o 

CH 2 Cl 2 (10 ml) . The mixture was stirred at -20 C for 30 minutes, 
ethanol (3.5 ml) was added, and the mixture stirred for 30 minutes at 
-10°C. Water (50 ml) was added the mixture stirred for 30 minutes at 
ambient temperature. The Layers were separated and the organic 
solution washed with saturated aqueous NaHCO^ . The solvent was 
evaporated, the residue dissolved in diethyl ether and a solution of 
toluenesulphonic acid monc-ydrate (500 mg) added in ethyl acetate (10 
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nl) . Crystals of the toaic acid salt of ethyl 4- [3- (2-benzyloxy-4- 
aminophenyl) propyl Jbenzoate were formed (0.4 g) mpt. 134-140°C. 

The aniline was converted to ethyl 4- [3- (2-benzyloxy-4 - 
benzenesulphonamidophenyl) propyl Jbenzoate by a similar procedure to 
chat of Example 3, Footnote g. 

Example 

ST- (4-Nitrophenvlsulphonvl) -4- f3- ( 2 -benzvloxvphenvl) propyl! benzamlde 

A mixture of 4- (3- (2 -benzyloxyphenyl) propyl) benzoic acid 
!0.2 g) , 4-nitrobenzenesulphonamide (0.12 g) , DMAP (0.15 g) and l-(3- 
dimethylaminopropyl) -3-ethylcarbodiimide hydrochloride (0.12 g) was 
stirred for 6 5 hours. The mixture was diluted with EtOAc, washed wich 
water and brine, dried (MgSO^) , filtered and evaporated. The residue 
was purified by flash chromatography on silica gel, eluting with ethyl 
acetate, to give the title compound (0.21 g) mpt. 112-113°C. 

Example 43 

N- (Phenyl sulphonyl) -4- [3- (2->benzvloxv-5-chlorophenvl>pro P vl1benzamice 

The title compound was synthesised from 4 - [3- (2-benzyloxy- 5- 
chlorophenyl) propyl) benzoic acid by a similar method to that of 
Example 42. 

Example 44 

4- [3- { 2 -Be^zyjlpxypfremrl) propyl] -N- < ypyriflyAm^frhy;!,) hSUZSUZz 
carboxamide. 

Oxalyl chloride (3.27g) was added dropwise to a stirred 

solution of 4- [3- (2 -benzyloxyphenyl) propyl] benzene carboxylic acid 

(6g) in methylene chloride (100 ml) containing N f N- dimethyl formamide 

o 

(0.1 ml) . The reaction mixture was stirred at 22 C for 16 hours, tiie 
solvent was removed and the residue issolved in methylene chloride 90 
ml) . 

The solution of the acid chloride in methylene chloride C5 
ml) (described above) was added to a stirred solution of 
2 -aminomethyl pyridine (0.13g) and triethylamine <0.87g) in methylene 
chloride (15 ml) and the mixture was stirred at ambient temperature 
for 2 hours. The reaction mixture was washed twice with water (20 r.I 
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each time) and dried over anhydrous magnesium sulphate. The residue 
obtained on removal of the solvent was subjected to 'flash' 
chromatography on silica (Merck 9385) eluting with a mixture of ethyl 
acetate and dichlorome thane (1:1 v/v) to give 

4- [3- ( 2 -benzyloxyphenyl) propyl] -N-2- < 2 -pyridylmethyl) benzene carboxamid 
e (imp 70°C; yield 48%) . 

Example 45 

The procedure outlined in example 44 was repeated using the 
appropriate carboxylic acid and amine of R' to give the following: 



Compound Ar. H E El MP^C Footnote 

1 ~(\!^~~ 3 H -NHC(Me) 2 CH 2 OH 65 

2 ^ - 3 H -NHCH 2 CH 2 OH 112 a 

3 ^ - 3 H -NHCH 2 -^\y 93 

4 _ n - 3 H -NHCH CH OMe 101 

2 2 

5 - ' 3 H -NHCH.CH OMe 62-3 

2 2 
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9 



10 



11 



12 



13 



i6 _y 



90 



3 F -NHCH 2 CH 2 OH 107 a 



3 F -NHC(Me) 2 CH 2 OH 



8 - M - 3 F -NHCH 2 -(V^ 76 



- n * 3 H NH 120-122 



- 3 H -NHCH 2 CH 2 CH 3 74-7 



' 2 H -NHCH 2 CH 2 0H 102-4 a 



-NHCH 2 -r J 88-90 



— '» " 3 H -NH-C X V Oil 



x4 - m - 2 H -NHCH 2 CH 2 CH 3 93-4 



~M - 3 H -NHCH.CH % > 79-81 



2 2 ^ 



-KHnBu 69 



17 _%i - 3 H -NHiPr 121-2 
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18 " 3 H -NHMe 109-110 



19 3 H -NHCH -< | 84 



20 ^ 3 H NHCH -f' '1 87 



21 ' 3 H NHO^-/' v \ 100-1 



■O 



22 -VI ' 3 H NHCH 2 CH 2 V 124-5 



23 — 11 3 MeS -NHCH CH CH 92 

2 2 3 



24 - ,l " 2 N(5 -NHCH CH OH 134-5 

2 2 2 



25 - n ' 2 N0 2 NHCH / 117-8 



,-0 



>0 



26 — % * ** 2 N0 2 NHCH 2 -<^ / 156-8 



27 - *• ~ 2 Br -NHCH 2 CH 2 OH 143-4 



28 ~ 44 - 2 Br - ^ €>fe 123-4 

29 - ^ 2 Br -W/Wt?^) 162-3 
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30 - n 2 CN -NHCH 2 CH 2 OH 115-6 



31 2 CN ~ /OM CAi 129-30 



35 



39 



32 ' 2 CN w«wrv W 160-1 



33 "" l< " 3 Br -NHO^O^OH 112-3 



34 - " 3 Br -AJMCXr^J^j} 107-8 



Br —mH^4'\-^ 130-1 



36 - rt " 3 CN -NHCH 2 CH 2 OH 132-3 



37 3 CN -*iriCMj-^y 137-8 



38 _ - 3 CN 



-HH<Jh-{J) 110-111 



CI "A/A/C^-^^ 135-135.5 



40 - 3 CI -NHCH 2 CH 2 CH 3 94.5-95.5 



41 *~ x% " 3 H -NHEt 114-5 
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42 ^ » * 3 N0 2 -NHCH 2 CH 2 OH 127-9 



53 - 



43 3 N0 2 -^HCM4-^^y 109-111 



44 3 N0 2 -*iMC^--^_A> 149-150 



45 - M ' 3 CH 3 C0- -NHCH 2 CH 2 OH 115-7 



CH 3 C0- -MHC>G-(lj) 
CO- -A/M^-h^ 



155-6 



47 3 CH 3 C0- - ^ J \ - / 135-7 



48 ° 3 CH 3 CO- -NHCH 2 CH 2 CH 3 109-110 



49 - - 3 H -NHCH 2 CH 2 NH 2 110 



50 — 11 3 H -NHCH 2 CH 2 NHCOMe 147-149 



51 3 H -NHCH 2 COOEt Gum 



52 <- x% ~ 3 H NHCH 2 CH 2 COOEt Gum 



I^H V> »> 255 
\ if 
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55 



56 



57 



59 



65 



94 - 



54 " 3 H -NJMOrf*— 84 



-4 



' 3 H - W« ""^^ 104 

" 3 -SMe -N>M^-^j) 124 



58 ~" ' 3 -SMe - N« "4 105 



' 3 -SMe \Z-J 123 



60 ' 3 -SO Me -NHCH_ "H OH 129-130 

2 ^ 2 



61 *" 3 -SQ 2 Me - W«^~\ - / 146-148 



62 " 3 -S0 2 Me -MHCMl-£j 1SB-159 



63 ' 3 H 



64 



-NHCE.CF CF 110 
_ 2 3 



AM- 

-MMCHjCJ+i ~\ ^ 83-85 
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66 ^.1 - 3 H -AJH X 95-98 

is/ 

67 ^ .« - 3 H ~Kf\CJtjC*l3-*'^ > tJ 74-78 



68 4 H -NHCHZ-J^J} 71 



69 - u - 4 H -NHCH CH OH 52 

2 2 



70 - tt - 4 H -NHCH CH CH 54 

2 2 3 



71 3 H -AlrfC***"^ 1 106 



72 Jl 3 H 



73 ,,|- 3 H 



74 — V r 2 H -NHCH 2 CH 2 CH 3 96-97 

75 -if' 2 H _MHCXj-<' N ) 69-70 



<-£> 



77 2 K -NHCH ^ 111-112 
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78 ^ »' ' 2 Br -NHCH 2 CH 2 CH 3 102-103 



79 - U 2 Br _AjM(^A-r_^ 95-98 



80 -~» - 2 Br -NHCH 2 CH 2 OH 96-98 



83 



84 



•o- 



87 _ - 



88 



89 



2 Br -,vri \ - / 159-160 



82 3 H -NHCH^CH OH 101-102 

2 2 



85 - " ' 3 H -NHCH 2 CH 2 CH 3 



86 — V ) 3 H -NHCH 2 CH 2 OH 112 



3 H -^C^-^Q) 



134-135 



WO 96/11902 PCT/GB95/02417 



97 



90 * 3 H -NHCH^CH^SEt 63-65 



-q 



-NHCH^CN 100-102 



3 H -NHCH 2 CH 2 OH 



93 ~ 3 H -M 



94 ""^L^" CW *~ 2 H -NHCH 2 CH 2 OH 128-129 



95 - M " 2 H / 114-115 



96 — 2 H -NHCI^CS^CH 112-115 



98 -'' ' 3 H _ MM (LH^Cjfl 93-94 



99 2 H -AJHCMj*^ 95 . 99 



100 — »• ' 2 H - NHCH CH OH 133-134 

2 2 



101 >• " 2 H -NHCH.CH,CH, 68-72 

4 2 3 
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102 ' 3 H -MM<U*a 



103 



10S 



108 



111 



H " 2 H 



<3 - 

175-176 



104 3 H -NHCH 2 CH 2 CH 2 OH 75-79 



78-80 



106 - 3 H -NHCH 2 CH 2 OH 79-83 

107 ' 3 H -NHCH 2 CH 2 CH 3 71-74 
- 2 Br -NHt*l-J{J^ 195-197 



109 ' 2 Br -HHCH 2 CH 2 CH 3 140-144 



110 - 2 Br -NHCH 2 CH 2 OH 139-143 



112 ^j-^' 3 H " 108-111 

113 -lf\^ 2 -SMe -NHCH 2 CH 2 CH 3 108-110 
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99 



114 



-SMe -NHCH 2 CH 2 OH 



110-112 



115 



-SMe 



54-56 



116 



- S0 2 Me ^lOMO/j 



184-186 



117 



-Br 



137-139 



118 - 



-S0 2 Me -NHCH 2 CH 2 CH 3 



167-168 



119 



120 



121 



CJ<j 



Br 



Br -NHCH 2 CN 



Br -NHCH^CN 



227-229 



226-228 



132-134 



122 .m - 



Br -NHCH.CH CH 

2 2 3 



68-70 



123 



Br 



-NHCH 2 CH 2 OH 106-108 



124 - U 



Br -A/^J^JJ 



135-137 



125 



Br -A/<q<*fc-^> 



'6-78 
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126 ~C V W 2 Br 250-253 

127 ^fr \ V_ 3 -CH 2 0Me -NHCH 2 CH 2 CH 3 81.5-84 



128 -it - 3 *li 1 -NHCH 2 CH 2 CH 3 130-131.5 



129 - IS " 3 H -NEt Oil 

2 



130 - 3 h NH 2 133-134 



131 * 3 NO NH 168-169 

2 2 



A/ 

132 3 N0 2 _r^A— /' A 149-150 



The procedure outlined in example 44 was repeated using the 
appropriate carboxylic acid and amine to give the following:- 
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Compound R X Ar Rl mpt 

1 H (E)CH-CH 159-161 

2 H (E)CH-CH — ^ ' -CH 2 CH 2 CH 3 126-127 

3 H (E)CH«CH X — ' 120-122 

4 5-Br (E)CH-CH - -H~ 144-148 

5 5-Br (E)CH=CH — H - -CHCH OH 151-153 

2 2 

6 5-SMe (E)CH»CH — if - 120-122 

7 5-SMe (E)CH=CH ^it ' -CH CH CH 144-147 

2 2 3 

8 5-SMe (E)CH«CH — » » - -CH CH OH 125-128 



Example 47 

4- f3- (2-een?vl??CY'5-methVlthioi 0 henvl)propvl1 -N- (2 -hvdroxvethvl) benzene 
carbpxamifle 

(A) A mixture of methyl 4- [3- (2-benzyloxy-5- 

methylthiophenyl) -propyl] benzoate (0.55 g) and 2-aminoethanol (0.24 g) 

o 

was stirred ar.d heated at 140 C for 2 hours. The cooled reaction 
mixture was subjected to chromatography on silica (Merck type 9385) 
eluting with ethyl actate. The required fractions were evaporated to 
dryness and the residue was triturated with diethyl ether to give 
4- [3- (2-benzyloxy-5-methylthio)propyl) -N- (2 -hydroxy ethyl) benzene- 
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o 

carboxamide hemihydrate (mp 110-112 C; yield 53%) . 

The starting material was prepared as fellows : 
(B) The 4- [3- <2-benzyloxy-4-methylthio) propyl] - 
benzenecarboxylic acid was prepared from the corresponding 
2-benzyloxy-4-methylthiobenzaldehyde . The 

2-benzyloxy-4-methylthiobenzaldehyde was prepared by standard means 
from 2 -hydroxy-4 -methyl thiobenzaldehyde, the preparation of which is 
described in Bull. Chem. Soc. Jap. 51 2435 1968. 

Example 4 8 

4- f 3- {2-Benzvloxv-5-methvlsulphinvlphenvl)propvll ( 2 -hvdroxvethvl) be 
nzene carboxamide 

A slurry of 4 - [3- (2 -benzyloxy- 5-methylthi=phenyl) - 
propyl] -N- (2- hydroxyethyDbenzenecarboxamide (0.22 g) in methanol (10 
ml) was added to a stirred solution of sodium metaperiodate (0.113 g) 
in water (1 ml) maintained at 0°C by external cooling. The reaction 
mixture was stirred at 0°C for 2 hours, then concentrated to a volume 
of approximately 2 ml . This residue was dissolved in ethyl acetate 
(10 ml) , the ethyl acetate solution was dried (anhydrous magnesium 
sulphate) and the solution evaporated to dryness. The residue was 
subjected to chromatography on silica (Merck) eluted with a mixture of 
methanol /ethyl acetate (1:9 v/v) . The only porducr obtained was 
triturated with ethyl acetate (2 ml) to give 4 - [3 - • 2-benzyloxy-5- 
methylsulphinylphenyl) propyl] -N- (2-hydroxyethyl) -benzenecarboxamide 
(mp. 105-108°C; 43% yield) . 

Example 

4-fl- (2-Ben g vloxv-5- m e thvlsulphonvlphenvl)propvn propyl fren a; ene, 
aEbSgajQjflg 

A mixture of 4- [3- (2-benzyloxy-S-methyltr.iophenyl) propyl] 
-N-propylbenzenecarboxamide (0.7 g) and metachlorcperbenzoic acid 
(1.22 g) in methylene chloride (20 ml) was stirred at ambient 
temperature for 18 hours, the reaction mixture was washed four times 
with saturated aqueous sodium bicarbonate solution ;20 ml each time) , 
dried and evaporated to dryness. The residue was subjected to 
chromatography on silica (Merck 9385), eluting with a mixture of ethyl 
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acetate and methylene chloride (1:9 v/v) to give 



4- [3- (2-benzyloxy-5-methylsuiphonylphenyl)propyl] -N-propylbenzenecarbo 
xamide (mp. 121-122°C; yield 29%) . 



E^ampJLe 50 

4- f3- (5-Amino-2-benzvloxvphenvl)ethvl1 -N- ( 2 -hvdroxvethvl ) benzene 



hydroxyethyl) benzene carboxamide {0.5 g) and stannous chloride 

o 

dihydrate (2.15 g) in ethanoi (50 ml) was heated at 70 C for 4 hours, 

and then stirred at ambient temperature for 16 hours. The reaction 

mixture was poured onto crushed ice and the pH adjusted to 8 with 

saturated aqueous sodium bicarbonate solution. The basic aqueous 

solution was extracted three times with ethyl acetate (50 ml each 

time) and the extracts were dried (MgSO ) . The solid obtained on 

4 

removal of the solvent was subjected to 'flash' chromatography on 
silica (Merck 9385) eluting with ethyl acetate initially then a 
mixture of methanol and ethyl acetate (1:9 v/v) to give 4-(3-(5- 
araino-2-benzyloxyphenyl) ethyl] -N- (2 -hydroxyethyl) benzene carboxamide 
(mp. 127-8°C; yield 65%). 

Example 51 

The procedure outlined in Example 50 was repeated using the 
appropriate 4- [3- (2-benzyloxy-5-nitrophenyl) alkyl] -N-substituted 
benzene -carboxamide to give: 



A mixture of 4- [3 - (2 -benzyloxy-5-nitrophenyl) ethyl] -N- (2- 
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Compound n R nL£ Footnote 

127-8 a 

2 2 -^^Cj) 52-4 b 

3 3 -CH 2 CH 2 0H 7 9-82 C 

4 3 52 - 3 d 

— W 

5 3 " VrV^ 118-9 e 

6 3 H 86-87 
Footnotes 

(a) Prepared from example 45 compound 25. 

(b) prepared from example 45 compound 26. 

(c) Prepared from example 4 5 compound 42. 

(d) Prepared from example 4 5 compound 43. 

(e) Prepared from example 45 compound 44. 
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4- f3- (2-Benzvloxv-5- ( l-hvdroxviminoeth vl ) Phenyl ) propyl! -N- ta- 
li vdr ox vechvl ) - benzene carboxamide 

A mixture of 4- (3- (5-acetyl -2-benzyloxyphenyl) propyl] -N- 
( 2 -hydroxyethyl) benzenecarboxamide (0.5g) (example 2, compound 45) 
hydroxylamine hydrochloride (0.16g) in pyridine (5ml) was heated at 
60°C for 2 hours. The pyridine was removed and the residue subjected 
to flash chromatography on silica, elutmg with a mixture of ethyl 
acetate /hexane (4:1 v/v) to yield in the appropriate fractions, 
4- [3- {2-benzyloxy-5- (1- 

hydroxyiminoethyl ) phenyl ) propyl 1 -N- ( 2 -hydroxyethyl ) benzenecarboxamide 
(m.p. 131-2°C; yield 56%) . 

Example 53 

The procedure outlined in example 52 was repeated using the 
appropriate 4- [3- ( 5 -acetyl -2 -benzyloxyphenyl) propyl] -N- substituted 
benzenecarboxamide to give: 




Compound R M.p.° C starting material 

1 -CHl"^ 170-20 Example 45, 



compound 47 



2 -una T-7 139-141 



3 



140-141 



Example 45, 
compound 4 8 
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Example 54 

4- f3 - f 2 - Benzyl oxvphenvi) propyl ] -N- U-imidazol vl) -2-ethvl)benzene- 
carboxamide 

A mixture of 4- [3- ( 2 -benzyl oxyphenyl) propyl] - 
benzene -carboxylic acid (13. 7g) , diphenylphosphoryl azide (10. 9g> and 
triethylamine (28ml) in methylene chloride (500ml) was stirred at 
ambient temperature for 1 hour. Solid histamine dibydrochloride was 
added and the reaction mixture was stirred for 16 hours. The 
reaction mixture was washed three times each with water (100ml each 
time) and 2N sodium hydroxide solution (100ml each time) and dried. 
The residue obtained on evaporation of the solvent was subjected to 
chromatography on silica, eluting with ethyl acetate and then with an 
ethyl acetate/methanol fixture (4:1 v/v) . Concentration of the 
appropriate fractions yielded 4- (3- (2 -benzyl oxyphenyl) - 
propyl-N- (4- (imida20lyl) -2- ethyl) benzenecarboxamide {m.p. 124-5; 
yield 3.6g (20%)] . 

example 55 

(E>-4- f2- (2-aenzvloxvphenvl)ethenvn -N- (2 -hvdroxvethvl ) benzene- 
carftox.am.i.de 

(A) A solution of 4- [2- (2 -benzyl oxyphenyl) ethenyl] - 

benzenecarbonyl chloride (0.98g) in dichlorome thane <5ml) was added 

dropwise to a solution of 2-aminoethanol (0.51ml) in dichloromethane 

o 

(15ml) maintained at 0 C. The reaction mixture was allowed to warm to 

ambient temperature and was stirred for 16 hours . The reaction 

mixture was washed with water (20ml) and saturated aqueous sodium 

bicarbonate (20ml) and dried. Evaporation of the solvent left a solid 

residue which was crystallised twice from methanol to give 

(E) -4- (2- ( 2 -benzyloxyphenyl) ethenyl] -N- (2- hydroxyethyl) benzene - 

o 

carboxamide (m.p. 149-151 C; yield 19%) containing about 4% of the 
related 2 -isomer. 

(BJ The methanol filtrates from the crystallisation 
described above were combined and evaporated to dryness to give a 5:1 
mixture of Z:E 

4-{2- (2-benzyioxyphenyi; ethenyl] -N- (2 -hydroxy ethyl benzene- carboxamide 
(m.p. 87-93 C C; yield 3S%) . 
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(C) Using the same procedure with 2 -aminome thy Ipyri dine as 
the amine component there was obtained 

4- [2- (2-benzyloxyphenyl)ethenyl] -N- (2- pyridylmethyl ) benzene 
carboxamide as a 13:1 mixture of E:Z isomers (m.p. 123-127°; yield 
18% ) and 4 - [2 - < 2 -benzyloxyphenyl ) ethenyll -N- {2 - pyridylmethyl ) benzene 
carboxamide as a 7 : l mixture of Z:E isomers as a viscous gum (yield 
21%) . 

(D) The 4- [2- (2 - benzyl oxyphenyl ) ethenyl] benzenecarbonyl 
chloride used as starting material was prepared from the corresponding 
carboxylic acid and oxalyl chloride as described in example 1 and was 
used without further purification. 

Example 56 

4- [3- (2 -Benzyloxyphenyl) propyl] -N- (2-pyrid Y lmetny?,ca i r^Yl t ) fre^za^ne, 

(A) Diphenylphosphoryl azide (0.46ral) was added dropwise to 

a stirred suspension of 2 -pyr idyl acetic acid (0.367g) and 

triethylamine (0.3ml) in N, N- dimethyl fortnaraide (10ml) maintained at 
o 

0 C . A suspension of 4 - [ 3 - ( 2 -benzyloxyphenyl ) propyl ) benzeneamine 
hydrochloride (0.75g) in N, N-dimethylf ormamide (10ml) containing 
triethylamine (0.9ml) was added rapidly to the reaction mixture. 
Stirring was continued at ambient temperature for 16 hours and the 
reaction mixture was concentrated to small volume. The residue was 
partitioned between water and diethyl ether. The diethyl ether 
extract was washed once each with saturated aqueous sodium bicarbonate 
(20ml) and brine (20ml) and dried. The gum obtained on removal of 
the solvent was subjected to chromatography on silica (Merck 9385) 
eluted with a mixture of ethyl acetate and hexane (1:1 v/v) . The gum 
obtained was triturated with ether at 0°C to give 

4- [3- ( 2 -benzyloxy- phenyl) propyl] -N- (2-pyridylmethylcarbonyl) benzeneami 
ne (m.p. 61-2°C; yield 0.63g 68%). 

(B) In the like manner using the appropriate carboxylic 
acid there was prepared 4- [3- { 2 -benzyloxyphenyl ) propyl ] -N- (3-pyridyl- 
methylcarbonyl) benzeneamine (m.p. 99-100°C; yield 0 . 90g 72%). 

The 4 - ( 3 - ( 2 - benzyloxyphenyl ) propyl ] benzeneamine us ed as 
starting material was prepared as follows : 
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(C) A mixture of 4- (2 - (2 -benzyloxyphenyl) propyl] benzene 
carboxylic acid (B.39g), diphenyiphosphoryl azide (5.74ml) and 
triethylamine (7.lml> in t-butar.ol (8 0ml) was heated under reflux in 
an argon atmosphere for 16 hours. The reaction mixture was evaporated 
to dryness and the residue partitoned between ethyl acetate and water. 
The ethyl acetate extract was washed cnce each with 2N HC1, water, 
saturated aqueous sodium bicarbonate solution and brine (20 ml each 
time) and dried (MgSC^) . The solvent was evaporated and the residue 
subjected to flash chromatography eluted with a mixture of 
dichloromethanerhexane (1:1 v/v) to give N t-butyloxycarbonyl-4- 

(3- (2-benzyloxyphenyl)propyl]benzene-amme 7.69g m.p. 86-8 C which was 
used directly in the next step. 

(D) A solution of N- t-butoxycarbonyl-4 - [3- (2-benzyl- 
oxyphenyl)- propyl] benzene amine in chloroform (50 ml) was treated with 
trimethyl- silyl iodide (3.8 ml) at 0°C and then stirred at ambient 
temperature for 10 minutes. The solvent was concentrated and the 
oily residue was dissolved in diethyl ether and washed consecutively 
with saturated aqueous sodium bicarbonate (50 ml) and water (50 ml) . 
The diethyl ether solution was shaken with 3N aqueous KC1 and the 

4- [3- (2-benzyloxphenyl)propyl]benzeneanune hydrochloride was 
collected. Yield = 5.94g (91%K 



Example ?7 

4- f3- ( 2 -Benzvloxvehenvl) propy l! -3- (3-me^hoxvpropionvl) -benzenea.rn.ins 

Oxalyl chloride (0.41 ml) was added to a stirred solution of 

3- methoxypropanoic acid (0.45 mi) in methylene chloride (15 ml) 
containing 1 drop of N,N-dimethylf ormamide . The mixture was stirred 
at ambient temperature for 3 hours. A 5 ml aliquot of this reaction 
mixture was added dropwise to a solution of 

4- [3- (2 -benzyloxyphenyl) -propyl] -benzer.eamine hydrochloride (0.63 g) 
in dichlorome thane (20 ml) containing triethylamine (0.82 ml). 
Stirring was containued for 16 hours . The reaction mixture was 
evaporated to dryness and the residue was partitioned between diethyl 
ether and water. The diethyl ether extract was washed consecutively 
with aqueous 2N KC1 (20 ml), saturated aqueous sodium bicarbonate (20 
ml) and brine (20 ml) then driei (MgSO_.; . The residue obtained on 
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removal cf the solvent was subjected to flash chromatography on silica 
(Merck 9385) eluted with ether, to give, after crystallisation from 
diethyl ether-hexane mixture, 4 - [3 - (2-benzyloxyphenyl) 
propyl] -N- (3 -methoxypropionyl ) -benzeneamine. m.p. 65-6°C, yield 0.58g 
(80%) . 

Example 5 9 

Using the procedure described in example 57 and the 
appropriate acid CRCC^H) and 4- [3 - (2-benzyloxyphenyl) propyl) - 
benzeneamine hydrochloride there was prepared: 




Compound 



S 



Footnote 



1 




119-121 
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2 



98-99 



3 



-CH CH CO H 
2 2 2 



13B-139 



a 



o 



4 




174-177 



b 



Notes 

(a) :- Mono-methylsuccinate was used to prepare the intermediate 

N- (4- (3- ( 2 - benzyl oxyphenyl) propyl) phenyl] - 2- (methoxycarbonyl) propionam 
ide. This was hydrolysed to the corresponding carboxylic acid using a 
similar method to that of Example 1 (A) . 

(b) :- The acid component was coupled to the benzeneamine using a 
similar method to that of Example 71. 

Example 59 

4- f3- ( 2 -benzvloxvohenvl) propyl 1 -N- f 3 -hvdro xvpropionvll benzene amine 

Propiolactone (0.23 ml) was added to a mixture of 4- [3- (2- 
benzyloxyphenyl] propyl) benzeneamine hydrochloride (1.26 g) and 
triethylamine (0.5 ml) in methylene chloride (10 ml) and the mixture 
was stirred for 18 hours. A further equivalent of propiolactone (0.23 
ml) was added and stirring continued for a further 24 hours. The 
reaction mixture was concentrated and the residue was subjected to 
flash chromatography on silica eluted with a, stepwise gradient of 
methanol in methylene chloride. The fractions eluting with 5% 
methanol in methylene chloride were collected, concentrated and 
subjected to chromatography again, eluting with ethyl acetate to give, 
after crystallisation from dichlorome thane /hexane (1:20 v/v) 
4- [3- (2 -benzyloxyphenyl) propyl] -N- < 3 - hydroxypropionyl ] benzene amine 
m.p. 109-110°, 0.22g (15%). 

Sxa,mp3,e $0 

A similar procedure to that outlined in example 4 7 was 
repeated with the appropriate carboxylic ester and amine to give the 
compounds listed in the table. Reactions with ethanoiamine were 
carried out neat. Ethanol was used as a solvent for ether amines. 
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Ccrroound Ar n R R~ m^t^C foqtnote 



^ II 2 H -CH 2 CH 2 OH 

-a/ 



169-170 



-CH^-^V^ 121-124 



-CH,CH,CH, 79-80 
2 2 3 



- " * 2 H _C«a -C' V > 72-74 



-C*/j»-rj) 138-139 

-CH CH OH 101-102 
2 2 

2 H -CHa^^ 133-134 

-l» *■ 2 H -gM 0 174-175 

^-n ' 2 H CH^ 114-115 



io -<'2r 2 H " CH 2 CH 2 OH 64-66 

2 Br CH^CH^CH^ 82 83 



Br -CH^CH^OH 138-139 
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175-176 



197-198 



15 ^ 3 H -CH CH CH 64-65 

* * J 



16 — 11 *" 3 H -CH 2 CH 2 OH 101-102 




91-92 



59-60 



150-151 



174-176 



Footnote? 

A mixture of methyl 3- (2 -benzyl oxyphenyl) propionate (2.95 g: 

and hydrazine hydrate (1.0 ml) waa heated at refulx in ethanol (30 :nl) 

for 2 4 hour a. The mixture was cooled and a solid crystallised (1.82 

g) . The solid (1.0 g) and ethyl aminothioxoacetate (0.5 g) were 

o 

heated together at 120 C for 15 minutes under reduced pressure to give 

a white solid (0.74 g) after washing with ethanol. This material was 
o 

heated at 210 C for 15 minutes to give ethyl 

5- (2-benzyloxyphenethyl] - 1 , 2 , 4 -triazoi - 3 -ylcarboxylate (0.41 g) af-er 
purification be flash chromatography, eluting with diethyl ether. 
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Example 61 

N-Propyl-4- (3- (2-benzyloxy-5-mechanesulphinylphenyi)p^opyl]ben 
zamide was prepared by oxidising the corresponding methylthio compound 
(compound 23, Example 45) using a similar mechod to that described in 
footnote u of Example 3 mpt. 101-102°C. 

Example 62 

N-Cyclopropyl-4- [3 - ( 2 -benzyloxy- 5-methanesulphinylphenyl) propy 
Dbenzamide was prepared by oxidising the corresponding methylthio 
compound (compound 58, example 45) using a similar method to that 
described in footnote u of example 2 mpt. 107-108°C. 

Example 63 

The processes described in example 56 were repeated using the 
appropriate carboxylic acids to give the following:- 



Cpmpoynd R £ Ar g 1 



(E)CH-CH -jfjy -^"^J 



H CH CH — u ~ 

2 2 



mot ( a c) 



142-145 



160-162 



5-M0 2 -<CH 2 > 3 - ^ " "5-156 



Example, $4, 

The process described in example 54 was repeated using the 
appropriate carboxylic acids and amines to give the follow: - 
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Compound R X Ar 



R- mpc( g C) 



1 5-SOMe ""(^J"" "^"{O "6-137 

2 5-SOMe (CH.) 3 __i . - - CAi -(^S^ 13B 



H (CH 2 ) 3 - 'C«^i)j \ N J 



v 3 -try 

Is/ — 1 



(CH.J „ _Jf ^ -CH CH OH 



(CH 2 ) 3 - -CH 2 CH 2 CH 3 66-68 



(CH 2 ) 3 m ~C$ta*\ 75-80 



7 6-OH (CH 2 } 3 ' ^ ^ " 172-174 



3 6-OH (CH.), - " - -CH CH OH 105 

4C 3 2 2 

Example 6$ 

N- (2-Hvdroxvethvl* -N-ir.ethvl-4- f3- ( 2 -benzvloxvphenvl ) prop yl 1 benzamide 

1- (3-Dimethyiaminopropyl) -3-ethylcarbodiimide hydrochloride 
(1.21 g) was added to a mixture of 4- [3- (2-benzyloxyphenyl) propyl) - 
benzene carboxylic acid (2 g) and triethylamine (1.75 g) in methylene 
chloride (20 ml) . The reaction mixture was stirred for 20 minutes at 
20°C, and 2-methyIaminoethanol (0.86 g) was added. The reaction 
mixture was stirred a. 20°C for 16 hours, washed with water (50 ml) 
and dried (MgSO.). The residue obtained on removal of solvent was 
subjected to 'flash' chromatography on silica, eluting with ethyl 
acetate to gxve K- (2 -hydroxy ethyl) -N-methyl-4- (3- (2-benzyi- 
oxyphenyl ) propyi 1 benzamide as a gum (yield 19%). 
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Example 66 

N- (2-Chloroethvl) -4- (3- ( 2 -benzvloxvphenvll prop yl 1 benzamide 

A similar process to that of Example 2, Footnote c (C) , was 
repeated with example 53 compound 2 to give 

N- <2-chloroethyl) -4 - (3 - (2-benzyloxyphenyl) propyl] benzamide. 
Example 67 

2- (3- U- (3- (2-Benzvloxvphenv l)propvl)phenvllureido)ethanol 

A similar process to that of Example 64 (C) was repeated, 
except that the t-butanol was replaced by ethanolamine, to give 
2- (3- [4- (3- (2- benzyloxyphenyl) propyl) phenyl) ureido)ethanol. 

Example 6 8 

A similar procedure to that outlined in Example 54 was 
repeated using compound 19 from Example 28 and the appropriate amine 
to give the following:* 



mpt 



154-155 C 



195-197 C 



Example 

l , 3 -Dimethvl - 4- f2-(4-r3-(2 - b enz vloxvphenvl ) propyl 1 benzvlamino ) ethyl 1 
im^az,o;Uwq 

A mixture of N- [2- ( imidazol-4-yl) ethylj -4- (3- (2- 
benzyloxyphenyl) propyl] benzamide (2.2 g) iodomethane (0.71 g; and 
potassium carbonate (1.3B g) were stirred in DMP (10 ml) for 18 hours. 
A further quantity of iodomethane (0.3 g) was added and the mixture 
was stirred for 18 hours. The solvent was evaporated and the residue 
purified by subjecting to chromatography on silica, eluting with 
methanol: CH CI (72:25), to give 1, 3-dimethyl-4- (2- (4- 
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(3- (2-benzyloxyphenyl) propyl] benzyl ammo) ethyl) imidazolium iodide as 
a gum (1.4 g) . 

Example 70 

1- Ethyl -3- [2- (4- [3- (2-ben2vloxvohenvl)cropvl1ben2vlamino)ethvllDvridin 
j-Wtt IPfiide 

A mixture of N- (2- (3-pyridyl) ethyl) -4- (3- (2 -benzyloxyphenyl) 

propyl) benzamide (1 g) and ethyl iodide (0.54 g) was stirred in DMF (5 
o 

ml) at 100 C for 4 hours. The solvent was evaporated and the residue 
crystallised from ethyl acetate to give 
l-ethyl-3- (2- (4- [3- ( 2 -benzyloxyphenyl ) propyl] 
benzylamino) ethyl] pyridinium iodide U63 mg) mpt 89°C. 

Example 71 

N-Methvl-N-hvdroxv-4- (3 - (2-h enzvloxvphenvl ) propyl ) benzamide 

A mixture of 4- (3- (2 -benzyloxyphenyl) propyl] benzoic acid 
(1.0 g) , 1-HOBT (0.39 g) and DCCI (0.595 g) in DMF (10 ml) was stirred 
for 3 hours, then added to a solution of N - me t hy 1 hydroxyl amine HC1 
(0.24 g> and Et^N (0.29 g) in CH 2 C1 2 ( 10 ml) and stirred for 70 
hours. The product was extracted in 2N aqueous KOH and washed with 
ethyl acetate. The aqueous solution was acidified with concentrated 
HC1 and extracted with diethyl ether. The solvent was evaporated and 
the residue subjected to flash chromatography on silica gel (using 
diethyl ether : methanol (95:5) as eluant) to give 

N-methyl-N- hydroxy- 4- (3- ( 2 -benzyloxyphenyl > propyl) benzamide as a gum 
(0.39 g) . 

Example 72 

N-Hvdroxv-4- (3 - (2 -benzyloxyphenyl ) propy l) benzamide 

The procedure described in Example 71 was repeated using 
hydroxylamine hydrochloride to give 

N-hydroxy-4- <3- ( 2 -benzyloxyphenyl) propyl) benzamide . mpt. 103-104°C. 
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Example 7? 

1- [4- (3 - ( 2 -Benzvloxvphenvl) propyl) pheny l 1 - 3- f2>chlcroechvll urea 



stirred solution of 4- [3- (2-benzyloxyphenyl) propyl! benzamine (1.17 g) 
in CH 2 C1 2 * 20 ml) ' After 30 minutes, the reaction mixture was 
evaporated to give a yellow gum which was subjected to medium pressure 
chromatography on silica gel, eluting with CH 2 C1 2 : diethyl ether 
(3:1), to give, after crystallisation from diethyl ether, 
l- [4- (3- (2-benzyloxyphenyl) propyl) phenyl] -3- [2-chloroethyl] urea (1.23 
g) ; mpt 120-121°C. 

Example 74 

The procedure described in example 73 was repeated using the 
appropriate isocyanate (RNCO) and ' benzeneamine' , to give the 
following compounds : 



2-Chloroethyl isocyanate (0.35 ml) was added dropwise to a 




fa 




hjki Cjo ^ 



Compound 



mpii^Cl 



Footnote 



1 




111-112 



2 



CH 2 C0 2 H 



184-185 



a 



Footnote 

a: 
(A) . 



Compound 2 was prepared from compound 1 using method Example 
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Example 75 

< A > 4- [3- (2 -Benzyl oxyphenyl) propyl] benzene isocyanace in dioxane 

(1/3 of the solution that was prepared as described in (B) below) was 
added to a stirred solution of 2 -aminomethylpyridine (0.2 ml) in 
dichiorome thane (10 ml) for 1 hour, evaporated to dryness and subjected to 
medium pressure chromatography on silica gel to give, after 
crystallisation from diethyl ether, l-(4-(3-(2- 

benzyl oxyphenyl) propyl) phenyl] -3- (2-pyridylmethyl] urea (0.62 g) mpt 
126-127°C. 

(B) The solution of 4- (3 - (2 -benzyl oxyphenyl) propyl] benzene 

isocyanate in dioxane was prepared by heating a mixture of 
4- 13 - (2-benzyl oxyphenyl) propyl] benzoic acid (2.0 gj , Et^N (1.61 ml) and 
DPPA (1.31 ml) in dioxane (20 ml) for 3 hours. 



Example 76 

The procedure described in example 75 was repeated using the 
appropriate amines <RNH 2 ) and 4- (3- (2 -benzyl oxyphenyl) propyl] benzene 



isocvanate . 



C_ C^/jlC^d <LAi "V> ajHCX> tJ*#- 



Compound £ mpt ( g C) 

1 -<^WV> 132-133 



2 -CH 2 CH 2 CH 3 90-91 

Example 77 

A similar procedure to that of Example 72 (C) was repeated 
using the appropriate alcohol and modified by the addition of dioxane 
to give the following carbamate compounds. 
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Compound R mpt ( g C) 




96-97 



2 -CH 2 CH 2 OMe 45-47 

Example 7 8 

N- (4- (3 - (5-Amino-2-benzvloxvDhenvl) propyl) phenyl) -3-pvridineacetamide 
The title compound was prepared from Compound 3, Example 71 
using a similar method to that of Example 2, Footnote a, mpt 
110-112°C. 

Example 7 9 

N- [4- (3- (5-Acetvlamino-2-benzylox-/ph envl)propvl)phenvl1 -3- (pvridyl) 
acetamide 

The title compound was prepared from Example 78 , using a 
similar method to that of Example 2 Footnote b; mpt 172-174°C. 

Example ?P 

N- (4- (3- (5- (2-Methvl-2-hydroxvpropionvlamino) -2 -benzvloxvphenvl) - 
propyl ) phenyl ) - 3 -pyridineace tamide 

The title compound was prepared from Example 78, using a 
similar method to that of Example 56 <A) . 

Example 9* 

N- (2- (EthanesulPhinvl) ethyl) -4- f3- (2 -benzvloxvphenyl) propyl 1 benzamide 
The title compound was prepared from Example 4 5 compound 90, 
using a similar method to that of Example 56 . 
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Example 8 2 

N- { 2 - ( Ethanesulphonvl ) e thvl ) - 4 - f 3 - ( 2 -benz vloxvphenvl ) propyl 1 benzamide 
The title compound was prepared from Example 4 5 compound 90, 
using a similar method to that of Example 57. 

Example 83 

N- (Tetrazol-5-vl methYl) -4- f3- ( 2 -benz vloxvphenvl ) propyl! benzamide 

The title compound was prepared from Example 45, compound 91 
using a similar method to that of Example 92 (A) . 

Example 84 

6- [2- (S-Ben^vlpxvphenyl) -ethyll -3- tetrazolvl-2 ( 1H) -pyridinone 

(A) A mixture of 6- [2- {2 -benzyl oxyphenyl) ethyl] -3- 
cyano-2 (1H) pyridinone (165 mg) , sodium azide {130 mg) and ammonium 
chloride (115 mg) in dry DMF (10 ml) was stirred and heated at 90°C 
for 72 hours. The mixture was poured into water (100 ml) and 
extracted with ethyl acetate (100 ml) . The extracts were washed with 
water (2 x 100 ml) and brine (l x 100 ml), dried (sodium sulphate), 
filtered and evaporated to dryness. The residue was purified by 
chromatography on silica gel using dichloromethane : methanol: acetic 
acid (19:1:0, 95:5:1, 90:10:1) as eluant then triturated with diethyl 
ether, filtered and dried. There was thus obtained 

6- (2- (2 -benzyl oxyphenyl) - ethyl] -3-tetrazolyl-2 (1H) -pyridinone (106 
mg) , m.p. >260°C. 

The starting material was obtained as follows: 

(B) A mixture of 2 -benzyloxybenzaldehyde (5 g, Apin) and 

sodium borohydride (1.4 g) in ethanol (50 ml) was stirred under argon 

for 1 hour. The solvent was evaporated, the residue dissolved in 

ethyl acetate and added dropwise to 0.1M hydrochloric acid solution 
o 

(200 ml) at 0 C. The organic solution was washed with saturated 
aqueous sodium hydrogen carbonate (100 ml) and brine (100 ml), dried 
(sodium sulphate) . filtered and evaporated to give 2-benzyloxybenzyl 
alcohol (4.91 g) as an oil. 

?C) To a solution of 2-benzyloxybenzyl alcohol (4.83 g) in 
diethyl ether (40 ml) was added dropwise, at 0°C. a solution of 
phosphorus tribromide (6.27 g) in diethyl ether (10 ml). The mixture 
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was warmed to ambient; temperature, diluted with diethyl ether (100 ml) 



diethyl ether. The combined organic solution was washed with 
saturated aqueous sodium hydrogen carbonate (100 ml) and brine (100 
ml) , dried (sodium sulphate), filtered and evaporated to give 
2-ben2yloxybenzyl bromide (5.8B g) as an oil. 



was added to a THF (50 ml) solution of lithium diisopropyl amide (11 
mmol, prepared by the standard method) and stirred under argon at -5°C 
for 2 hours. 2-Benzyloxybenzyl bromide (1.39 g) in THF (10 ml) was 
added and the mixture stirred, at 0°C, for l hour. The solvent was 
evaporated, the residue dissolved in water (100 mli and washed with 
diethyl ether (2 x 100 ml) and hexane (100 ml) and filtered. A 
precipitate was collected. The aqueous filtrate was cooled (ice bath) 
and acidified (acetic acid) to pH4 . The resulting precipitate was 
filtered and combined with the other solid, triturated with 1:1 
dichlorome thane : diethyl ether and dried. There was thus obtained 
6- [2- <2-benzyloxyphenyl) ethyl] -3-cyano-2 (1H) -pyridinone (0 . 94 g) # 
m.p. 211-213°C. 

Example 8 5 

The process described in example 84 was repeated with the 
appropriate 6- [2- (2-benzyloxyphenyl) ethyl] -3-cyano-2 (1H) -pyridinone to 
give the compounds described in the following table with appropriate 
modifications described in the notes below. 



and filtered through a pad of silica gel washing with 1 litre of 



(D) 



3 -Cyano -6 -methyl -2 (1H) -pyridinone (0.67 g, Aldrich) 
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Compd. No. Rl HI 

1 Br H 

2 CI H 

3 N0 2 H 

4 Br Me 

5 Br H 

6 N0 2 Me 

7 NO 2 Me 
B Br Me 



R3 m.p. Footnotes 



H 


>260°C 


a 


H 


220-222°C 


b,c 


H 


>260°C 


d, e 


H 


25B-259°C 


f 


Br 


>260°C 


g 


H 


>260°C 


e, h 


Br 


257-259°C 


i 


Br 


253-255°C 


j 



Footnotes 

a:- 2-benzyloxy-5-bromobenzaldehyde, used as a starting material for 
the synthesis of 2-benzyloxy- 5-bromobenzyl alcohol, was obtained as 
follows : 

A mixture of 5-bromosalicylaldehyde (12 g) , potassium 
carbonate (16.5 g) and benzyl bromide (7.8 ml) in dry DMF (50 ml) was 
stirred under argon for 18 hours, diluted with ethyl acetate (200 ml) 
and filtered. The filtrate was washed with 0.05M HC1 (100 ml), 
saturated aqueous sodium hydrogen carbonate (100 ml) and brine (100 
ml), dried (sodium sulphate), filtered and evaporated to give 
2-benzyloxy- 5 -bromobenz aldehyde (15. B g) m.p. 70-72°C. 
b:- 2-benzyloxy- 5 -chlorobenzaldehyde, used as a starting material for 
the synthesis of 2-benzyloxy- 5- chlorobenzyl alcohol, was obtained as 
described in footnote a above using 5-chlorosalicylaldehyde as the 
starting material. 

c:- 6- [2- ( 2-benzyloxy- 5 -chlorophenyl) ethyl] -3-cyano-2 (1H) -pyridi 

none was converted to 

6- [2- (2-benzyloxy-5-chlorophenyl) ethyl) -3-tetrazolyl-2 (1H) - 
pyridinone using a modification of the method in Example 1 as follows: 
A mixture o 6- [2- (2-benzyloxy- 5 -chlorophenyl) ethyl] -3 -cyano- 
2 (1H) -pyridinone (365 mgj , sodium azide (200 mg) and triethylamine 
hydrochloride (206 mg; in dry N-methylpyrrolidinone (10 ml) was heated 
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under argon at: 150 C, for l hour, poured into saturated aqueous 
ammonium chloride (100 ml) and extracted with ethyl acetate (100 ml) . 
The ethyl acetate was evaporated and the residue purified by 
chromatography on silica gel using dichlorome thane : methanol: acetic 
acid (95: 5; 1) as eluant. The resulting solid was crystallised from 
DMF/water and there was thus obtained 

6- [2- (2-benzyloxy- 5-chloro-phenyl) ethyl] - 3-tetrazolyl-2 (1H) -pyridinone 
(1B0 mg) . 

d:- 2 - benzyl oxy- 5 -nitrobenz aldehyde, used as a starting material for 
the synthesis of 2-benzyloxy- 5- nit robenzyl alcohol, was obtained as 
described as described in footnote a above using 

5- nitrosalicylaldehyde as the starting material, 
e: - 

6- {2- (2-benzyloxy- 5 -nitrophenyl) ethyl] -3-tetrazolyl-2 (1H) -pyridinone 
was obtained as described in footnote c above. 

f :- 

6- [2- ( 2 -benzyl oxy- 5 -bromophenyl) ethyl] -l-methyl~3-tetrazolyl-2 (1H) - 
pyridinone was obtained from 6- [2- (2-benzyloxy- 5 -bromophenyl) ethyl] -3- 
tetrazolyl- 2 <1H) -pyridinone as follows: 

A mixture of 6- [2- (2-benzyloxy- 5 -bromophenyl) ethyl] - 3- 
tetrazolyl - 2 (1H) -pyridinone (810 mg) , sodium hydrogen carbonate 
(300 mg) and chloromethyl pivalate (0.4 ml) in dry DMF (50 ml) was 
stirred under argon for 14 days, poured into saturated aqueous 
ammonium chloride (100 ml) and extracted with ethyl acetate (100 ml) . 
The ethyl acetate solution was washed with water (100 ml) , dried 
(magnesium sulphate) , filtered and evaporated. The residue was 
purified by chromatography on silica gel using dichlorome thane: 
methanol: acetic acid (97:3:1) as eluant. A mixture of the resulting 
oil (0.94 g) , sodium carbonate (180 mg) , and iodomethane (0.1 ml) in 
dry DMF (20 ml) was stirred under argon for 18 hours, poured into 
saturated aqueous ammonium chloride (100 ml) and extracted with ethyl 
acetate (100 ml). The ethyl acetate was washed with 0.0SM HC1 (100 
ml) , saturated aqueous sodium hydrogen carbonate (100 ml) and brine 
(100 ml) , dried (sodium sulphate) , filtered and evaporated to give a 
yellow foam 1560 mg) after purification by chromatography on silica 
gel using di chl or ome thane : ethyl acetate (100:, 95:5, 90:10, 80:20) as 



WO 96/11902 



PCT/GB95/02417 



- 124 - 



eluant. To a solution of the foam (560 mg) in methanol (10 ml) was 
added a solution of sodium hydroxide (o.l g) in water (1.5 ml) and the 
mixture stirred for 18 hours. The solvents were evaporated and the 
residue triturated with acetic acid (10 ml). The resulting solid was 
filtered and crystallised from DMF/water to give 
6- (2- (2-benzyloxy-5-bromophenyl)ethyl) 
-l-methyl-3-tetrazolyl-2 (1H) -pyridinone. 

g:- To a solution of compound l (0.75 g, see above for preparation) in 
dry DMF (40 mi) was added bromine (0.1 ml) dropwise. The mixture was 
stirred for 18 hours, the precipitate filtered off, washed with DMF 
and dried. There was thus obtained 

6- [2- (2-benzyloxy-5-bromophenyl)ethylj -5-bromo- 3 -tetrazolyl -2 (1H) - 
pyridinone (447 mg) . 

h:- 2- [2-benzyloxy-5-nitrophenethylj -5- (5- tetrazolyl) -l-methylpy 

ridine was obtained from 

2- [2-benzyloxy-5-nitrophenethyl] -5- (5- tetrazolyl) pyridine by a similar 
process to that described in footnote f. 

i:- 6- [2-benzyloxy-5-nitrophenethyl] -5-bromo-l- methyl- 3- (5-tetra 

zolyl) -2 (1H) -pyridinone was obtained from 6- [2-benzyloxy-5- 
nitrophenethyl] -l-methyl-3- (5- tetrayolyl) -2- (1H) -pyridinone by a 
similar process to that described in footnote g. 

j : - 6- t2-benzyloxy-5-bromophenechyl] -5-bromo- l-methyl-3 - (5-tetra 

zyolyl) -2 (1H) -pyridinone was obtained from 

6- (2-benzyloxy-5-bromophenethyl] -l-methyl-3- (5- tetrazolyl ) -2- (1H) - 
pyridinone by a similar process to that described in footnote g. 

Example ?6 

6- T2- (2-Benzvloxv-phenvl)ethvlT -3-carbo xy-2 (1H) -pyridinone 

(A) A solution of 
6-12- (2-benzyloxyphenyl)ethyl] - 3-tertbutoxy- 

carbonyl-2 (1H) -pyridinone (400 mg) in S8% formic acid (1 ml) was left 
to stand for 44 hours, triturated with diethyl ether and the resulting 
solid filtered and dried. There was thus obtained 6 - [2- (2-benzyloxy- 
phenyl) ethyl] -3 -carboxy-2 (1H) -pyridinone 1266 mg) m.p. 214-215°C. 

6- (2- (2 -Benzyl oxyphenyl) ethyl] - 3 - tertbutoxycarbonyl - 2 (1H) - 
pyridinone was obtained as follows : 
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(B) 3-tertrutoxycarbonyl-6-methyl-2 (1H) -pyridinone (1.49 g, 
J. Het. Chem.. 1981, 18, 1611) was added to a THF (20 ml) solution of 
lithium diisopropylamide (14.3 mmol, prepared by the standard method) 
and stirred under argon, at -30°C, for 2.5 hours. 2-Benzyloxyben2yl 
bromide <2 g, prepared as described in Example 1) in THF (10 ml) was 
added and the mixture stirred, at -30°C, for 1 hour, then warmed to 
ambient temperature. The mixture was poured into saturated aqueous 
ammonium chloride (200 ml) and extracted with dichloromethane . The 
solvent was evaporated and crystallised from isopropranol . There was 
thus obtained 6- [2 - (2 -benzyloxyphenyl) ethyl] -3- 
tertbutoxycarbonyl-2 (1H> -pyridinone (1.85 g) m.p. 146-147°C. 

Example 87 

The process described in Example 86 was repeated with the 
appropriate 

6- (2- (2 -benzyloxyphenyl) ethyl) -3-tertbutoxycarbonyl-2 (1H) -pyridinones 
to give the compounds described in the following table with 
appropriate modifications described in the notes below. 



compound R 

1 Br 

2 N0 2 

3 Br 

4 N0 2 

5 CN 



Kins HEt Footnotes 



H 

— M — 



233-235 



225-227 



175-176 a,c 



195-197 b,d 



220-222 



M O 
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a:- The preparation of 2 - benzyl oxy- 5 -bromobenzaldehyde is described in 
Example 2, footnote a. It wad converted to 2-benzyloxy-5-bromobenzyl 
bromide by the general method described in Example 84, (B) and (C) . 
b:- The preparation of 2-benzyloxy- 5- nit robenz aldehyde is described in 
Example 2, footnote d. It was converted to 2-benzyloxy- 5- nit robenzyl 
bromide by the general method described in Example 84, (B) and (C) . 
c:- 6- [2- (2-benzyloxy«5-bromophenyl) ethyl] - 3 - tertbutcxycarbony 1 - 

l-methyl-2 (1H) -pyridinone was obtained from 
6- [2- (2-benzyloxy-5-bromo-phenyl) -ethyl] -3- 
tertbutoxycarbonyl- 2 (1H) -pyridinone as follows: 

A mixture of 6- {2- (2-benzyloxy- 5-bromophenyl) ethyl] -3-tertfcutoxy - 
carbonyl-2 (1H) -pyridinone (2g, prepared as described for compound 1 

(Example 4) above), sodium carbonate (0.44g) and iodomethane (0.26 ml) 
in dry DMF was stirred under argon for 18 hours, poured into water 

(100 ml) and extracted with ethyl acetate (2 x 100 ml). The organic 
solution was washed with brine (3 x 100 ml) , dried (sodium sulphate) , 
filtered and evaporated. The residue was purified by chromatography 
on silica gel using dichlorome thane : methanol (100:0, 99:1) as eluant. 
The resulting solid was triturated with pentane/diethyl ether and 
dried. There was thus obtained 6- [2- (2-benzyloxy- 5- 
bromophenyl) -ethyl] -3-tertbutoxycarbonyl-i-methyl-2 (1H) -pyridinone 

(1.61 g) m.p. 147. 5-148. 5°C. 

d:- 6- (2- ( 2-benzyloxy- 5 -nit rophenyl) ethyl] -3- tertbutcxycarbonyl- 

l-methyl-2 (1H) -pyridinone was obtained from 6- [2- (2 -benzyl cxy- 5- 
nitrophenyl) ethyl] -3- tertbutoxycarbonyl - 2 (1H) -pyridinone by the method 
described in footnote c above . 

e:- 3-bromomethyl-4-benzyloxybenzonitrile was synthesised as 

follows : - 

(A) 2-Hydroxy-5-formylbenzoic acid {commercially available) 
was converted to benzyl 2 -benzyl oxy- 5- f ormylbenzoate by a similar 
method to that of Example 1, (I) (using two equivalents of * 2 C0 2 and 
benzyl bromide) . Benzyl 2-benzyloxy- 5- f ormylbenzoate was converted to 
benzyl 2 -benzyl oxy- 5- hydroxyiminomethylbenzoate by a similar methcd 
to that of Example 3 Footnote q. 

(B) To a solution of DMAP (1.86 g) in C H 2 C1 2 <50 ml) at 
-10°C was added thionyl chloride (0.98 ml) in CH CI U0 mlj . The 
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reaction was stirred for 5 minutes, then a solution of benzyl 

2-benzyloxy-5- hydroxy iminome thy lbenzoate (4.4 g) in CH 2 C1 2 (40 ml) 

o o 
was added, at -5 C. The reaction was stirred for 10 minutes at -10 C, 

then a solution of DMAP (1.86 g) in CI^Cl^ ^20 ml) was added. The 

reaction was stirred at 20°C for 10 minutes, poured into water and the 

organic layer washed with 0.05 N aqueous HC1, saturated aqueous NaHCO^ 

and brine, dried (MgS0 4 ) , filtered and evaporated to give benzyl 

2- benzyloxy-5-cyanobenzoate (4.2 g) . 

(C) The benzyl ester was converted to the corresponding 
methyl ester by hydrolysis (method of Example 1 (A) ) , acid chloride 
formation and addition of methanol which was carried out using a 
similar method to that of Example 1 (A) , replacing the amine with 
methanol . 

(D) To a solution of methyl 2-benzyloxy-5-cyanobenzoate 
(17.2 g) in THF (200 ml) was added LiBH {3.5 g) . The reaction was 
heated at reflux for 1 hour, the solvent evaporated and the residue 
extracted with ethyl acetate and washed with IN aqueous HCl, saturated 
aqueous NaHCO^ and brine, dried (MgSC> 4 ) , filtered and evaporated. The 
residue was filtered through 7734 silica gel, eluting with 2.5% 
EtOAc/CH 2 Cl 2> to give 2-benzyloxy-5-cyanobenzylalcohol as a white 
solid (12.1 g) ; mpt 98-100°C. The "benzyl alcohol" was converted to 

3- bromomethyl-4-benzyloxybenzonitrile by a similar method to that of 
Example 64 (C) . 

2- f2- (2>Benzvloxvphenvl)ethvl1pvrimidin^ (1H) -one-5-carboxvlic acid 

(A) To a mixture of ethyl 2- [2- (2-benzyloxyphenyl) ethylj - 

pyrimidin-6 (1H) -one-5-carboxylate (3.3 g) in ethanol (100 ml) was 

added 2M sodium hydroxide (10 ml) . The mixture was stirred for 18 

hours, the solvents evaporated and the residue acidified with 1M HCl 

and the precipitate filtered off. There was thus obtained 

2- {2- ( 2 -benzyloxyphenyl) ethyl) pyrimidin-6 (1H) 

o 

-one- 5 -car boxy lie acid (2.38 g) mp. 192-194 C. 

Ethyl 2-12- ( 2 - benzyl oxyphenol ) ethyl] pyrimidin-6 <1H) -one- 5- 
carboxylate was obtained as follows : 
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(B) 2- (2-Hydroxyphenyl) propionic acid was benzylated wich 
two equivalents of benzyl bromide using the process described in 
Example 85, footnote a to give benzyl 2- (2 -benzyloxyphenyl) propionate . 

(C) Benzyl 2 - (2 -benzyloxyphenyl ) propionate was converted to 
2- (2 -benzyloxyphenyl) propionic acid using a similar method to that 
described above for the hydrolysis of ethyl 

2- [2- (2 -benzyloxyphenyl) -ethyl] pyrimidin -6 (1H) -one-5-carboxylate . 

(D) To a mixture of 2- (2 -benzyloxyphenyl) propionic acid 
(42.81 g) in dichlorome thane at 0°C was added oxalyl chloride 

(17.37 ml) and 1 drop of DMF . The mixture was stirred for 2 hours at 
ambient temperature, evaporated to dryness and the residue dissolved 
in THF (50 mi) . This solution was added to aqueous ammonia (2 00 ml) 
in THF (50 ml) at 0°C and the mixture stirred at ambient temperature 
for IB hours. The mixture was concentrated and the resulting 
precipitate filtered and dried. There was thus obtained 
2- (2 -benzyl -oxyphenyDpropionamide (33.74 g) . 

(E) To a mixture of 2 - (2 -benzyloxyphenyl) prop ionamide (33.74 
g) in THF (50 mi) was added pyridine (32.03 ml) . The mixture was 
cooled at 0°C and trif luoroacetic anhydride was added. The mixture 
was stirred at ambient temperature for 18 hours. The solvents were 
evaporated and the residue dissolved in ethyl acetate (200 ml) , and 
washed with water (100 ml) sodium bicarbonate (100 ml) and brine (100 
ml) . The organic solution was dried (magnesium sulphate) , filtered 
and evaporated. The residue was dissolved in dichloromethane (200 ml) 
and filtered through a pad of silica gel and evaporated. There was 
thus obtained 2- (2 -benzyloxyphenyl )propionit rile (28 g) . 

(F) To a mixture of ammonium chloride (4.49 g) in toluene 
(25.5 ml) at 5°C was added triraethyl aluminium (2M solution in toluene, 
42 mJJ The mixture was stirred for 2 hours. 

2- (2 -benzyloxyphenyl) - prop ionit rile (10 g) in toluene (50 ml) was 
added and the mixture heated at 80°C for 18 hours. The cooled mixture 
was poured into a slurry of silica gel in chloroform, stirred for 5 
minutes and filtered. The silica gel was washed with methanol and the 
combined organic solutions evaporated to give 2 - (2 -benzyloxyphenyl ) - 
propionamidine (16 g) . 
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(G) Sodium (0.9 g) was added to ethanol (100 ml), the 
solution cooled to 0°C and 2 - (2-benzyloxyphenyl) propionamidine (10 g) 
and diethyl ethoxymethylene malonate (8.75 ml) added and the mixture 
heated under reflux for 3 hours. The solvent was evaporated and the 
residue acidified to pH4 with 1M HC1. The mixture was mixed with 
ethyl acetate (100 ml) and the precipitate filtered off to give ethyl 
2- [2- (2-benzyloxyphenyl) ethyl] pyrimidin-6 (1H) - one-5-carboxylate (3.3 
9) . 

Example 89 

The process described in example 68 was repeated with the 
modifications described in the footnotes to give the following 
compounds : - 



Compound 


R 




R 


B 1 


mpt 


Footnote, 


1 


Br 


CH 2 CH 2 


H 


C °2 H 


192-194 


a 


2 


Br 


CH 2 CH 2 


Et 


C0 2 H 


135-136 


a,b 


3 


H 


-(CH 2 ) 3 - 


H 


C0 2 H 


158-160 


c 


4 


H 


- (CH 2>2- 


H 


CH 2 C0 2 H 


190-191 


d 



a: * Methyl 2- (2 -benzyloxy- 5 -bromophenyl) propionate was prepared as 

follows : 

To a solution of 2- <2-hydroxyphenyl) propionic acid (50 g) in 
methanol at 0-5°C was added dropwise thionyl chloride (22.4 ml). The 
mixture was warmed to ambient temperature, stirred for 18 hours, 
evaporated and the residue dissolved in ethyl acetate (200 ml) washed with 
sodium bicarbonate (2 X 100 ml) and brine (100 ml), aried (magnesium 
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sulphate) and evaporated to give methyl 2- (2-hydroxyphenyl) propionate (54 

g) . 

A mixture of methyl 2- (2 -hydroxyphenyl) propionate (27.15 g) and 
tetrabutylammonium tribromide (80 g) in chloroform (100 nl) was stirred 
for 4 hours r the solution washed with sodium thiosulphate (2 X 100 ml) and 
water (2 X 200 ml) . The organic solution was dried (magnesium sulphate) 
and evaporated. The resulting oil was purified by chromatography on 
silica gel using ethyl acetate : hexane (3:7) as eluant to give emthyl 

2- (2 -hydroxy- 5- bromophenyl) propionate (22.9 g) . 

b:- A similar method to that of Example 68 (F) was used with 

ethyl ammonium chloride in the place of ammonium chloride. 

c:- 4- (2-Benzyloxyphenyl>butanemtrile was prepared as follows:- 

(A) Methyl 3- (2 -benzyl oxyphenyl) propionate was converted to 

3- (2-benzyloxyphenyl) -1-propanol by a similar method to that of Example 
87, Footnote e (D) , using diethyl ether in place of THF as solvent. 

(B) To a solution of 3- (2-benzyloxyphenyl) - 1-propanol (25 g) in 

CC1 (100 ml) and CHC1 (100 ml) was added triphenylphosDhine (50 g) . The 
4 3 

reaction was heated at reflux for 1 hour and filtered through silica gel 
to give an oil (48 g) . The oil was dissolved in DMSO (150 ml) and sodium 
cyanide (10 g) added. The mixture was heated at 120°C for 2 hours, cooled 
to 2 0°c, poured onto aqueous ferrous sulphate solution and extracted with 
diethyl ether. The organic layer was washed (water), dried (MgS0 4 ) 
filtered through silica gel and evaporated to give 

4- (2-benzyloxyphenyl ) but anenit rile (22.8 g) as an oil. 

d:- Diethyl hydroxymethylene succinate was used in place of diethyl 

ethoxymethylene malonate. 

Example <?0 

Nl-Methvl-2- [2z (2-Benzvloxvphenvl) -ethvll pvrimidin-6 (1H) -one-S-carfroxvlic 
acid 

(A) To a mixture of methyl Nl-methyl-2- [2- (2-benzyloxyphenyl) - 
ethyl]pyrimidin-6 (1H) -one-5-carboxylate (0.41 g) in pyridine (10 ml) was 
added Lil (0.3 g) . The mixture was heated at 100°C for 2 hours, Lil (0.3 
g) was added and the mixture heated for a further 3 hours, and poured into 
2M HC1. The resulting precipitate was filtered and dried. There was thus 
obtained 
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Nl-methyl-2- (2- (2 -benzyl oxyphenyl) -ethyl] pyrimidin-6 (1H) -one-5-carboxylic 
acid (190 mg) mp. 143-144°C. 
Methyl 

Nl-methyl-2- [2- { 2 -benzyloxyphenyl) ethyl] pyrimidin-6 (1H) -one-5- 
carboxylate was obtained as follows : 

{B) N-Methyi-2- ( 2 -benzyloxyphenyl ) propionamidine was prepared by 
the method described in Example B8 for the synthesis of 

2 - < 2 -benzyloxy-phenyl ) 

propionamidine using methylamine hydrochloride instead of ammonium 
hydrochloride . 

(CJ Ethyl Nl-methyl-2- (2 -benzyloxyphenyl) ethyl] pyrimidin-6 (1H) - 
one-5-carboxylate was prepared from N-methyl-2- {2 -benzyloxyphenyl ) - 
propionamidine by a similar method to that described in Example 88 for the 
synthesis of ethyl 2- [2- (2 -benzyloxyphenyl) ethyl] pyrimidin-6 (1H) -one-S- 
carboxylate using dimethyl methoxymethylene malonate instead of diethyl 
ethoxymethylene malonate. 

(D) A mixture of ethyl Nl-methyl-2- [2- (2 -benzyloxyphenyl) - 
ethyl] pyrimidin-6 (1H) -one- 5-carboxylate (0.5 g) and para- toluene sulphonic 
acid (3 0 mg) in methanol was heated under reflux for 18 hours, 150 mg of 
para- toluene sulphonic acid was added and the mixture heated under reflux 
for a further 24 hours. The solvent was evaporated to give methyl 
Nl-methyl-2- [2- (2 -benzyloxyphenyl) ethyl] 
-pyrimidin-6 (1H) -one- 5 -carboxylate (410 mg) . 

Example 

3- f IS] -2- f 2-penz V loxy-5-bromophenvl ) ethenvll -4 (1H) -oxo-s-nvridinecarboxvli 
c acid 

(A) The title compound was prepared from ethyl 
2-( (E) -2- <2-benzyloxy-5- 

brotnophenyUethenyl] -4 (1H) -oxo-5-pyridinecarboxylate by a similar method 
to that of Example l, (A) and purified by crystallisation from DMF/water 
mixtures; mpt 272-272. 5°C. 

The ester was prepared as follows :- 

(B) A mixture of 2 -benzyloxy- 5-bromobenzyaldehyde (18.49 g) , 
malonic acid (13.22 g) , piperidine (1.26 ml) and pyridine (200 ml) was 
heated at 100°C for 3 hours, poured onto ice cold 2M aqueous HC1 and the 
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resulting solid isolaced by filtration. The solid was dissolved in ethyl 
acetate, washed with 2M aqueous HC1 (3 times; and brine, dried (MgS0 4 ) , 
filtered and evaporated to give (E) -3* (2-benzyloxy-5-brorao- 
phenyl)prop-2-enoic acid as a white crystalline solid (19 g) . 

(C) (E) -3 - (2 -Benzyloxy-5-bromophenyl ) prop-2 -enoic was converted 
to ( E) - 3 - ( 2 -benzyloxy- 5 -bromophenyl ) acryloyl chloride by the first part of 
the method of Example 44. The acid chloride (5.27 g) and ethyl 
2- (dimethylaminomethylene) -3-oxobutanoate {2.31 g> were added in THF to a 
1M THF solution of LiN(SiMe 3 ) 2 (30.26 ml), at -70°C, dropwise over 2 
minutes. The reaction was stirred at ambient temperature for 3 mintues, 
then acetic acid (25.1 ml) and ammonium acetate (1.25 g) added and the 
solvent evaporated. The residue was heated at 80°C for 90 minutes, 
extracted with CH 2 C1 2 , washed with water, dried (MgS0 4 ) , filtered and 
evaporated. The residue was purified by flash chromatography on silica 
gel, eluting with CH 2 Cl 2 : hexane (9:1) to give ethyl 
2- [ (E) -2- (2 -benzyloxy- 5-bromophenyl)ethenyl] -4 (1H) -oxo-5- 
pyridinecarboxylate (1.55 g) . 



Example ?2 

The compounds listed in the table were prepared by a similar 

method to that of Example 1 (A), from the appropriate ester derivatives. 

O 



compound E Link mpj: Footr.pte 



Br CH 2 CH 2 217.5-219 



WC> (E)CH»CH 202.5-203 b 
2 



3 N0 2 " <CH 2 ) 2" 240-240.5 



(CH 2 ) 2 - 233.5-234 
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Footnotes 

a:- The ester, ethyl 2- [2-benzyloxy-5-bromophenethyl] -4 (1H) - 

oxo-5-pyridinecarboxylate, was prepared from ethyl 

2- I (EJ -2- (2-benzyloxy-5-broraophenyl)ethenyll -4 (1H) -oxo -5 -pyridine - 

carboxylate by a similar method to that of Example 7 (E) . 

b:- The ester, ethyl 2- [ (E) -2- (2-benzyloxy-5-nitrophenyl) 

ethenyl] -4 (1H) -oxo- 5 -pyridine carboxylate, was prepared from 

2-benzyloxy-5-nitrobenzaldehyde using similar processes to those 

described in example Example 91. 

c:- The ester, ethyl 2- [2-benzyloxy-5-nitrophenethyl] -4- 

(1H) -oxo-5-pyridine carboxylate, was prepared from ethyl 

2- I (E) -2- (2-benzyloxy-5-nitrophenyl> ethenyl] -4 (1H) -oxo- 5 -pyridine 

carboxylate by a similar method to that of Example 7 (E) . 

d:- The ester, ethyl 

2- [2 -benzyl oxyphenethyl] -4- (1H) -oxo -5 -pyridine carboxylate, was 
prepared from e thyl 2- [ (E) -2- (2 -benzyloxyphenyl ) ethenyl ] 

-4 <1H) -oxo-5-pyridinecarboxylate by a similar method to that of 
Example l (E) . The "olefin 11 was prepared from 

3- (2 -benzyloxyphenyl )propenoic acid by a similar method to that of 
Example 91 (C) . 

jamais £3 

2- f2-Benzvloxvphenethvl1 -4-methoxv-5-pvridinecarboxvlic acid 

(A) The title compound was prepared from methyl 

2- [2-benzyloxyphenethyl] -4-methoxy*5~pyridinecarboxylate by a similar 

method to that of Example (A) and purified by crystallisation from 

o 

ethyl acetate/hexane mixtures; mpt 181.5-182 C. 

The methyl ester was prepared as follows 

(B) Triphenylphosphine (0.27 g) and methanol (0.04 ml) were 

added to 

ethyl 2- [2-benzyloxyphenethyl] -4- (1H) -oxo-5-pyridinecarboxylate (0.35 
g) in toluene. After 5 minutes, diethyl azodicarboxylate (0.24 g) was 
added and the reaction mixture stirred for 18 hours. The mixture was 
diluted with ethyl acetate and washed with water and brine, dried 
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(MgS0 4 ) , filtered and evaporated. The residue was purified by MPLC on 
silica gel, eluting with ethyl acetate :hexane (2:8), to give methyl 

2- [2-benzyloxyphenethyl] -4- methoxy- 5-pyridinecarboxylate as a white 
solid (0.25 g) . 

Example ?4 

3 , [6- (2-Bm«Y?,QXY-8-yYanophenethyl) -2- (1H) -oxo- 3 -pyridvll ureidoacetic 

The title compound was prepared from methyl 

3- [6- (2-benzyloxy-5-cyanophenethyl) -2- (1H) -oxo-3-pyridyl] ureidoacetate 
by a similar method to that of Example 1 (A) . 

The ester was prepared from 6- [2-benzyloxy- 5 -cyanophenethy 11 
-2(1H) -oxo-3-pyridinecarboxylic acid and glycine methyl ester by a 
similar method to that of example 56 (A) . 

Example 

(A) A mixture of 6- [2- (2-benzyloxy- 5-bromophenyl) - 
ethyl] -3carboxy-2 UH) pyridinone (1.0 g) and 1 , 1 ' -carbonyldiimidazole 
(0.76 g) in dry THF (40 ml) was heated at 50°C for 3 hours under 
argon. The solvent was evaporated and the residue mixed with 
ethanolamine (0.6 ml) and dichlorome thane (50 ml) and stirred for 18 
hours. The mixture was purified by subjecting to chromatography on 
silica gel using di chlorome thane : methanol (95:5) as eluant . The 
resulting residue was crystallised from isopropanol. There was thus 
obtained 6- [2- (2-benzyloxy- 5-bromophenyl) ethyl) - 3- (2- 
hydroxyethyl carbamoyl) -2 (1H) pyridinone (0.77 g), m.p. 164-166°C. 

6- [2- < 2 -Benzyl oxy- 5-bromophenyl) ethyl] -3-carboxy-2 (1H) - 
pyridinone was prepared as follows: 

(B) A mixture of 5 -bromosalicyl aldehyde (12 g) , potassium 
carbonate {16.5 g) and benzyl bromide (7.8 ml) in DMF (50 ml) was 
stirred for 18 hours, poured into ethyl acetate (100 ml) , washed with 
0.05M HC1 (100 ml), sodium bicarbonate (100 ml) and brine (100 ml), 
dried (sodium sulphate) , filtered and evaporated. The residue was 
triturated with hexane/ diethyl ether to give 
2-benzyloxy- 5 -bromo-benzaldehyde (15.8 g) mp.70-72°C. 
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(C) A mixture of 2-benzyloxy-5-bromobenzaldehyde (14.55 g) and 

sodium borohydride (2.6 g) in ethanol (250 ml) was stirred under argon 

for 1 hour. The solvent was evaporated, the residue dissolved in 

ethyl acetate and added dropwise to 0.1M hydrochloric acid solution 
o 

(200 ml) at 0 C. The organic solution was washed with saturated 
aqueous sodium hydrogen carbonate (100 ml) and brine (100 ml), dried 
(sodium sulphate) , filtered and evaporated to give 

2-benzyloxy-5-bromobenzyl alcohol (14.85 g) as an oil. To a solution 
of 2-benzyloxy-5-bromobenzyl alcohol (14.75 g) in diethyl ether (150 
ml) was added dropwise, at 0°C, to a solution of phosphorus tribromide 
(13.68 g) in diethyl ether (40 ml). The mixture was wanned to ambient 
temperature, diluted with diethyl ether (200 ml) and filtered through 
a pad of silica gel (200 g) washing with 1 litre of diethyl ether. 
The combined organic solution was washed with saturated aqueous sodium 
hydrogen carbonate (150 ml) and brine (150 ml), dried (sodium 
sulphate), filtered and evaporated to give 2 -benzyloxy-5-bromobenzyl 
bromide (15.2 g) . 

(D) 3-Tertbutoxycarbonyl-6-methyl-2 (1H) -pyridinone (2.94 g) 

[J. Het. Chem., 1981, 18, 1611] was added to a THF (50 ml) solution of 

lithium diisopropylamide (32 mmol) (prepared by the standard method) 

and stirred under argon at -30°C for 2.5 hours. S-Bromo-2-benzyloxy- 

benzylbromide (5 g) in THF (40 ml) was added and the mixture stirred 
o 

at -30 C for 1 hour then warmed to ambient temperature. The mixture 
was poured into saturated aqueous ammonium chloride (200 ml) and 
extracted with ethyl acetate (2 x 100 ml) . The combined organic 
solutions were washed with brine (100 ml) , dried (sodium sulphate) and 
evaporated. The residue was triturated with d ichl or ome thane . There 
was thus obtained 6- [2- (2-benzyloxy-5-bromophenyl) 
ethylj -3-tertbutoxycarbonyl-2 (m) -pyridinone (5 g) mp. 190-192°C. 

(E) A solution of 6- [2- (2-benzyloxy-5-bromophenyl) ethyl] -3- 
tertbutoxycarbonyl - 2 (1H) -pyridinone (3.23 g) in 98% formic acid (6 ml) 
was left to stand for 18 hours, triturated with diethyl ether and the 
resulting solid filtered and dried. There was thus obtained 

6 - ( 2 - ( 2 - benzyl oxy- 5 - bromophenyl ) 

ethyl) -3-carboxy-2 (1H) -pyridinone (2.68 g) m.p. 233-235°C. 
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Example 96 

A similar r.ethod to that described in Example 95 (A) was 
used to prepare the compounds listed in the table from the appropriate 
carboxylic acid and amine derivatives. 





R~ mot Footnote 

-CH CH CH 123-125 
2 2 3 




153-155 



165-166 



-CH 2 CH 2 OH 199-201 a 

- 11 " 187-188 b 

228-229 a,c 

-CH 2 CH 2 CK 3 155-156 d 
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X37 



8 H 2 /f'Tl 147-148 



2 



H 2 _w ~ -CH 2 CH 2 OH 170-171 



10 N0 2 2 -CH 2 CH 2 CH 3 151-153 



11 NO^ 2 - 1 1 ' 155-160 



12 H 3 ~\ _ /— -C*U>~\ / 93-94 



13 Br 2 -V >— -(CH 2 ) 4 0H 164-165 



14 Br 2 _if - / 157-158 



-53 



15 Br 2 — - ""y_ 134.5-135.5 

16 Br 2 — »' - __^T^-0^ 2S0-2S1.5 

17 Br 2 ~~" " ""C/" °^ 203-203.5 



18 Br 2 — " Vn/ 26S-2S7.S 

OH 



-<3 
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19 Br 2 — - -CH o CH(0H)CH 163.5-164 



20 Br 2 -(CH 2 ) 3 OH 121.5-122.5 

W O 

21 Br 2 -CH 2 CH (OH J CH 2 OH 162.5-163.5 



" H 2 -^r~ H 116-117 

23 H 3 H 114-114.5 



24 H 2 — y-y— H 137.5-138 



-0- 

25 H 3 ^ ^ H 124.5-125.5 



26 CI 2 



0 



M 



125.5-128.5 



2 ? Br (E)CHoCH j[> l{ -CH 2 CH 2 OH 254-255 

M 
H 

•A/ 



28 Br (E)CH»CH — >i - \ — / 243.5-244 



29 Br (E)CH-CH — " ~ -O^O^CI^ 217.S-218 



30 Br <CH ) l *~ -CH CH OH 207.5-208 

2 2 2 2 
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31 Br (CH 2 } 2 -*« - -CH CH CH 172-172.5 



32 Br (CH 2 ) 2 -C^W -> 195.5-196 



33 Br (CH 2 ) 2 """" H 222.5-223.5 



2 2 



35 H (E)CH-CH -CH CH CH 3 199.5-200.5 



36 H (E)CHoCH -° ~* ~ \ZJ 187.5-188.5 



37 H <CH 2 ) 2 - M ~ — «• - 149.5-150.5 



38 H (CH ) -CH CH. CH. 132-132.5 

2. 2. 2 2 o 



39 CN (CH 2 ) 2 "i^V" ~" - 157-159 

*4 0 



40 CN (CH 2 > 2 — »• " -CH 2 CH 2 OH 198-200 



41 CN (CH 2 ) 2 — M -^A-/ 198-199 
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42 



CN 



(CH ) 



'2 2 




196-198 



43 



Br 





>250 



a:- 5-Nitro-2-benzyloxybenzaldehyde was prepared from 5-nitro-2- 
hydroxybenzaldehyde by the method described in Example 1 for the 
synthesis of 2-benzyloxy- 5 -bromobenz aldehyde. 



tertbutoxycarbonyl -2 (1H) -pyridinone was synthesised from 6- [2- (2- 



pyridinone as follows: 

A mixture of 6- [2- (2-benzyloxy- 5 -bromophenyl) ethyl] -3- 
tertbutoxycarbonyl-2 (1H) -pyridinone (2 g) , sodium carbonate (0.44 g) 
and methyl iodide (0.26 ml) in DMF (40 ml) was stirred for IB hours, 
poured into water (100 ml) and extracted with ethyl acetate (2 x 100 
ml) . The combined organic solutions were washed with brine (100 ml) , 
dried (sodium sulphate) , filtered and evaporated. The residue was 
purified by subjecting to chromatography on silica gel using 
dichloromethane : methanol (0:100 to 1.5:98.5 gradient) as eluant. 
There was thus obtained l-methyl-6- [2- (2-benzyloxy- 5-bromophenyl) - 
ethyl] -3- tertbutoxycarbonyl-2 (1H) -pyridinone (1.61 g) mp. 
147.5-14B.5°C. 



l-Methyl-6- (2- <2-benzyloxy-5-nitrophenyl) ethyl) -3- tertbutoxy-carbonyl 
-2 (1H) -pyridinone was obtained from 6- [2- (2-benzyloxy- 5- 
nitrophenyl) ethyl] -3- tertbutoxycarbonyl -2 (1H) -pyridinone using a 
similar method to that described in note b for the conversion of 
6-12- (2-benzyroxy-5-bromo-phenyl) ethyl) -3- 

tertbutoxycarbonyl -2 (1H) -pyridinone to l-methyl-6- (2- (2-benzyloxy- 5- 

bromophenyl) ethyl) - 3- tertbutoxycarbonyl -2 (1H) -pyridinone. 

d:- 2-Benzyloxybenzaldehyde was obtained commercially from Apin. 



b:- 



l-Methyl-6- (2- (2-benzyloxy- 5-bromophenyl) ethyl) -3- 



benzyloxy-5-bromophenyl) ethyl] -3 -tertbutoxycarbonyl -2 (1H) - 



c : - 
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Example ? 7 

2- [2- p-BenvloxYP^nyllethvil -5 - f (3 -Pvridvl ) methvlcarbarr.ovl 1 p^rimidin- 
M^-or^e 



conversion of 6- [2- (2-benzyloxyphenyl-5-bromo) ethyl] -3-carboxy-2 (1H) - 
pyridinone to 6- [2- (2-benzyloxyphenyl-5-bromo) ethyl] -3- {2- 
hydroxyethylcarbattoyl ) - 2 ( 1H) pyridinone , 

2- [2- ( 2 -benzyl oxyphenyl) ethyl] pyrimidin-6 (1H> -one-5-carboxylic 
acid was converted to 2- [2- (2-benzyloxyphenyl) ethyl] - 5- [ (3 -pyridyl) 
methylcarbamoyl]pyrimidin-6 <1H) -one m.p. 174-176°C. 

2-12- < 2 -3enzyl oxyphenyl) ethyl] pyrimidin-6 (1H) -one- 5- 
carboxylic acid was obtained as descrbied in Example 89. 

Example 98 

The process described in Example 97 was repeated with the 
appropriate substituted 2- [2- (2-benzyloxyphenyl) ethyl] - 
pyrimidin-6 (1H) -one-5-carboxylic acid or Nl-methyl-2- [2- (2 - 
benzyloxyphenyl) ethyl] pyrimidin-6 (1H) -one-5-carboxylic acid 
and the appropriate amine to give the compounds described in 
the following table. 



(A) Using the method described in Example 95 for the 
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Corned. No El El El m -P-, Fop^npce 

1 H H H 198-159 

2 H H n-propyl 132-125 

3 Br H 2-Hydroxyethyl 205- 2 C7 a 

4 Br H 2-Pyridylmethyl 178-179 a 

5 Br H n-Propyl 173-175 a 

6 Br H 2-Cyanoethyl 189-200 a 

7 H Me 2-Pyridylmethyl 102-104 b 

8 H Me n-Propyl 95-96 b 

9 H H 2-Pyridylmethyl 174-176 



a:- Methyl 2- (2 -benzyloxy-5-bromophenyl) propionate (used in 
the place of benzyl 2- (2 -benzyloxyphenyl) propionate) was 
synthesised as follows: 

To a solution of 2- (2 -hydroxyphenyl ) propionic acid (50 g) in 

Q 

methanol at 0-5 C was added dropwise thionyl chloride (22.4 ml). 
The mixture was warmed to ambient temperature, stirred for 18 hours, 
evaporated and the residue dissolved in ethyl acetate (200 ml) washed 
with sodium bicarbonate (2 x 100 ml) and brine (100 ml) , dried 
(magnesium sulphate) and evaporated to give methyl 
2- (2 -hydroxyphenyl) propionate (54 g) . 

A mixture of methyl 2- (2 -hydroxyphenyl) propionate (27.15 g) 
and tetrabutylammonium tribromide (80 g) in chloroform 
(100 ml) was stirred for 4 hours, the solution washed with sodium 
thiosulphate (2 x 100 ml) and water (2 x 200 ml) . The organic 
solution was dried (magnesium sulphate) and evaporated. The 
resulting oil was purified by chromatography on silica gel using 
ethyl acetate : hexane (3:7) as eluant to give methyl 2- (2- 
hydroxy- 5 -bromophenyl ) propionate (22.9 g) . 

b:- l-Methyl-2- [2- ( 2 -benzyloxyphenyl ) ethyl) pyrimidin- 6 1 1H) -one- 
5-carboxylic acid was prepared as described in Example 88. 
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Sxampl e 99 

6- [2-Benzvloxv-5-bromophene thvl1 -2-chloro-3- ry- ( 5-tetrazolvl) 
carbamoyl ) pyridine 

The title compound was prepared as f allows : - 
A mixture of 6- C2 -benzyl oxy- 5 -bromophenethyl) -2- (1H) -oxo 
-3-pyridinecarboxylic acid (l.i g) , thionyl chloride (10 ml) and DMF 
(0.1 ml) was heated at reflux for 1 hour, the thionyl chloride 
evaporated (as an azeotrope with toluene) and the residue dissolved in 
CH 2 C1 2* T ° this solution was added a mixture of triethylamine (3.25 
ml> and 5-aminotetrazole (0.4 g) in CH 2 C1 2 at 5°C. The reaction 
mixture was stirred for 1 hour at 20°C, and washed with water twice. 
A white precipitate formed and was isolated by filtration and dried. 
There was thus obtained the title compound (0.57 g) . mpt. 218-220°C. 

Example 100 

The process described in example 99, was repeated with 
6- [2-benzyloxy -5-bromophenethyl] -2- (1H) -oxo-3 -pyridinecarboxylic aicd 
and the appropriate amine to give the compounds listed below. In each 
case the product was purified by chromtagraphy on silica gel. 



Compound 5 ^ 

106-108 



129-131 



122-124 



106-108 
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ExajnpAe X9l 

6- [2-Benzvloxv-5-bromophenethvl1 -2-methoxv-3-pvridinecarbpxvUc acid 

Methyl 6- [2-benzyloxy-5-bromophenethyl] -2- 
methoxy- 3-pyridinecarboxylate was converted to the title compound (mpt 
141-143°C) by a similar method to that of example l (A) which was 
modified by heating the reaction mixture at reflux for 3 hours and 
using MeOH as the solvent. 

The methyl ester was produced as follows :- 

6- [2-benzyloxy-5-bromophenethyl) -2- UH) -oxo- 3 -pyridinecarbox 
ylic acid was converted to methyl 
6- [2-benzyloxy-5-bromophenethyl) -2-methoxy- 3- 

pyridinecarboxylate by a similar method to that of Example 99 using 

methanol in the place of 5-aminotetrazole . 

A mixture of methyl 6- (2-benzyloxy-5-bromophenethyl) -2- 

chloro -3-pyridinecarboxylate (7.0 g) and sodium methoxide (2.5 mole 

equivalents) in methanol was heated at 140°C for 5 hours in a Carius 

Tube. The solvent was evaporated and the residue extracted with ethyl 

acetate and washed with saturated aqueous NH^Cl, water and brine. The 

organic solution was dried (Na SO ) , filtered and evaporated. The 

2 4 

residue was purified by chromatography on 7734 silica gel, eluting 
with 1% MeOH/CH 2 Cl 2 , to give methyl 

6- [2-benzyloxy-5-bromophenethyl] -2 -me thoxy- 3-pyridinecarboxylate (6 .16 

Exa^e, jp? 

6- t2-Benzvloxv-5-bromophenethvl1 - 2 -chloro- 3 -pyri dine carboxamide 

A solution of methyl 6- [2-benzyloxy-5-bromo- 
phenethyl] -2 -chloro- 3-pyridinecarboxylate (2.0 g) in ethanol (60 ml) 
saturated with ammonia was heated at 177°C under pressure for 6 hours. 
The solvent was evaporated and the residue subjected to chromatography 
on silica gel (7734). Two products were isolated. The first was 
eluted with 2.5% ethyl acetate / CH 2 C1 2 and the second with 5% 
MeOH/CH 2 Cl 2 . The first product was identified as a mixture of the 
methyl and ethyl esters of 6 - [2-benzyloxy-5-bromophenethyl] -2-ama.no 
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-3-pyridinecarboxylic aicd (0.3 g) . The second produce was identified 
as the title compound (0.6 g) mpt . 142-144°C. 

4- f3- (2- (3-Pvridylmethvloxv) phenvi > propyl 1 benzoic acid 

Methyl 4- [3- (2- ( 3 -pyridylmethyloxy) phenyl) propyl ] benzoate 
(1.03 g, 2.85 ml) was disolved in 1:1 MeOH/THF (20 ml total). The 
solution was treated with NaOH solution (2M, 3.4 ml, 6.8 mmol) and the 
reaction was allowed to stirred at ambient temperature for 18 hours. 
The pH was adjusted to pH7 with IN HC1 and the reaction was partially 
evaporated and partitioned between EtOAc/ water. The aqueous layer was 
extracted with l-propanoi / CH CI., (1:4) . The organic extracts were 

2 -i 

combined and the residue was dried by evaporating off toluene at 
reduced pressure. EA C 22 H 21 N0 3 . 0.33H 2 O: calc 74.8%C 6.14%H 4.0%N 
found 74.8%C 6.0%H 3.7%N 
MS FAB(-ve): 346 [M-HJ - . 



The following compounds were prepared using a similar method 
to that described above from the appropriate ester. 




MS 



footnotes 



2-thienyl FAB(-ve) :351[M-H]- 



a,b 



4-pyridyl FAB(-ve) :346 [M-H) - 



c,d 



2-furanyl FAB ( +ve ) :337[M+H]+ 



e,f 
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Footnotes 

a:- Elemental analysis : Calc for C 21 K 23 S0 3 71 - 6 * C ' 

S.72%H, found 71.2%C, 5.6%H. 
b:- pH adjusted to pH5 . 

c:- Elemental analysis : Calc for c 22 H 2i N0 3 ' 0 ' 1H 2° 

75.7*C, 6.12%H, 4.01%N; found 75.6%C, 6.2%H, 3.8%N. 
d:- pH adjusted to pH6 ; produce recrystallised from methanol /water . 

e:- Elemental analysis : Calc for C 2 1 H 2 0°4 * ° " 25H 2° 

74.0%C, 5.94*H; found 74.0%, 6.1%H. 
f:- pH adjusted to pHS ; producr m.p. 68-73°C. 

The starting materials were prspared as follows: 

Methyl 4- (3- (2-hydro;cyphenyl ) propyl] benzoate (1.35 g, 5 
mmol) was dissolved in 0.2 ml of THF. The solution was treated with 

3- hydroxymethylpyridine (0.6 g, 5.5 mmol) and triphenylphosphine (1.44 
g, 5.5 mmol) . To this mixture was added slowly diethylazodicarboxylate 
(0.96 g, 5.5 mmol) . The reaction mixture was stired for 72 hours and 
the solvent was evaporated. The amide residue was purified by 
chromatography (methanol, dichloromethane) to give methyl 

4- [3- (2- ( 3 -pyridylmethyloxy) phenyl) propyl] benzoate as a pink oil (1.03 
g, 57%) MS (CI+) : 362 (M+H) ♦ . 

The following compounds were prepared using a similar method to that 
described above from methyl 4- {3- (2-hydroxyphenyl) propyl] benzoate and 
the appropriate alcohol. 
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R MS Footnotes 

1-thienyl CI«-:366 [M) + a 
4-pyndyl CI* : 362 [M+H] + b 
J ~S^'furanyl CI+:3=0[M)+ c 
Footnotes 

a:- A total cf 22 equivalents of DEAD was used. Reaction time 96 
hours. Residue was purified by chromatography eluting with diethyl 
ether/hexane. 

b:- Residue was purified by chromatography eluting with 
methanol /dichlorome thane . 

c:- Residue was purified by chromatography eluting with diethyl 
ether/hexane. 

4- [3- (4- (Ben2vioxY)pyr3 T mid-5>yl)pr9PyJ r 1ben ? ;Qic aci,d 

tert-Butyl 4- [3- (4- (ben2yloxy)pyrimid-5-yl ) propyl] benzoate 
(0.36 g, 0.92 mmol) was dissolved in dichlorome thane (0.7 ml) and 
treated with trif luoro-acetic acid (1.05 g, 9.2 mmol) . The reaction 
was stirred at amibent temperature for 2 hours. The mixture was 
partitioned between EtOAc/water and the aqueous layer extracted with 
EtOAc. The organic layers were combined, dried (MgSO^) and evaporated 
and the solid was triturated with hexane and recrystallised from 
isopropanol /water. The cream coloured solid was taken up in THF, 
filtered through Celite and evaporated to give the title product. 
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EA: C H N O . 1/8THF 
20 18 2 3 

Calc 71.7%C 5.5%H 8.16%N 
Found 71. 6%C 5.6%H 7.9%N 
MS (CI + ) : 335 (M+H) + 

The starting material was prepared as follows: 

5-Iodo-4- (3H) -pyrimidinone (1.11 g, 5mmol) and tert-butyl 
4-ethynyl benzoate (1.11 g, 5.5 mmol) were dissolved in DMF (sieve 
dried, 2.8 ml) and treated with Cul (0.015 g, 0.0 mmol) and 
triethylamine (1.515 g, 15 mmol) . The solution was de-gassed by 
bubbling argon through for 5 minutes. Palladium catayst (0.019 g, 
0.027 mmol) was added and the reaction mixture placed in a oil bath 
pre -heated to 55°C. After 4 0 minutes the reaction mixture was removed 
from the heat and partitioned between ethyl acetate and water. The 
aqueous layer was acidified and extracted with ethyl acetate. The 
organic layers were combined, dried over MgSO^ and evaporated to give 
a crude product which was purified by chromatography (MeOH, C^Cl^) to 
give tert-butyl 4- [2- (pyrimidin-4 (3HJ -one- 5 -yl ) ethynyl] benzoate (0.602 
g, 41%) . 

MS (17/4) : CI + : 297 (M+H) + 

Tert-butyl 4- [2- (pyrimidin-4 (3H) -one-5-yl) ethynyll benzoate 
(0.59 g, 2.0 mmol) was dissolved in EtOAc (20 ml) and treated with 
palladium- on -carbon [0.30 g, 10%). The reaction was placed under a 
hydrogen atmosphere and stirred overnight at ambient temperature. The 
reaction was filtered and evaporated to give tert-butyl 
4- (2- (pyrimidin-4 (3H) -on-5-yl) ethyl] benzoate which was used without 
further purification (0.6 g, quantitative). 
MS: CI+ : 301 [M+H] + 

tert-Butyl 4- (2- (pyrimidin-4 (3H) -on- 5 -yl) ethyl] benzoate (0.6 
g,> was dissolved in N , N- dimethyl aniline (5 ml) and treated with 
phosphorous -oxy- chloride (1.53 g 10 mmol). The reaction was heated to 
100°C for 2.5 hours and then evaporated at reduced pressure. The 
residue was diluted with EtOAc , washed (IN HC1 2X, H O, saturated 
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brine) , dried over MgS0 4 and evaporated to give tert -butyl 

4- [2- <4-chloropyrimidin-5-yl)ethyl]benzoate as a brown oil (0.5 g, 

64%) which was used without further purification. 

MS CI : 319 (M+Hi - 

Anhydrcus benzyl alcohol (0.18 g, 1.74 mmol) was dissolved 
in THF (3 ml). Potassium tert-butoxide was added (0.213 g, 1.9 mmol) 
and the mixture was stirred for 5 minutes . tert -Butyl 
4- [2- (4-chloropyrimidin-5-yl)ethyl]benzoate (0.49 g, 1.5 mmol) was 
added as a solution in THF (4 ml) . The reaction was stirred at 
ambient temperature overnight and then partitioned between 
EtOAc/Water. The aqueous layer was extracted with EtOAc and the 
organic layers were combined, dried (MgS0 4 ) and evaporated to give an 
orange-yellow oil. Chromatography eluting wiht EtOAc hexane gave 
tert-butyl 4- [3- ? 4- (benzyl oxy)pyrimid- 5 -yl) propyl] benzoic acid as a 
yellow oil (0.41 g, 70 %) . 
MS CI+ : 391 [M+EJ ♦ 

Ex,amp3,e 1Q5 

4 - f 2- ( 2 -Benzyl oxvgvr id- 3 - vl ) ethvll benzoic acid 

Methyl -i- [2- {2-benzyloxypyrid-3-yl)ethyl] benzoate was 
dissolved in EtOK (5 ml) and treated with NaOH (IN, 1.04 ml). The 
reaction was stirred at ambient temperature for 48 hours, IN HCL (1.04 
ml) was added and the precipitate was filtered and recrystllised from 
iso-propanol to give 4- [2- (2-benzyloxypyrid-3- 
yl) ethyl] benzoic acid as a white solid (0.054 g, 38%). 
MS (CI)+ : 334 [X+K] ♦ 

The starting material was prepared as follows: 

Sodium hydride (60%, 2.89 g, 72.3 mmol) was washed with 
hexane (IX) and suspended in THF (50 ml) . Anhydrous benzyl alcohol 
(8.57 g, 79.3 mmci) was added dropwise and the reaction mixture was 
stirred for 30 minutes. A solution of 2-chloronicotinonitrile (10.0 
g, 72.2 mmol) in THF (50 ml) was added via a syringe < exo therm ) . The 
reaction was stirred at ambient temperature for 18 hours then water 
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was added to quench the reaction. The reaction mixture was 
partitioned between EtOAc/water and the organic phase dried TMgSO^) 
and evaporated. The residue was purified by chromatography (SiO^, 
CH 2 C1 2* t0 give 2 " Denz y lox y" 3-c y an °Py r i<iine as a pale yellow oil which 
crystallised on standing (11.4 g, 75%) . 
MS (CI+) : 211 [M+HJ+ 

2-Benzyloxy-3-cyanopyridine (7.6 g, 36.2 mmol) was dissolved 

in dichloromethane (100 ml) and a solution of DIBAL (1M ir CH 2 C1 2 » 47 

ml) was added dropwise over 4 0 minutes. The temperature of the 
o 

reaction rose to 30 C. The reaction was stirred at ambient 
temperature (shielded from light) overnight. The react icn was 
quenched by pouring into a solution of silica on CH 2 C1 2 • Tne solvent 
was evaporated and the silica was applied to the top of a column and 
eluted with O^Cl^. Evaporation of the solvent from the appropriate 
fractions gave 2 -benzyloxy- 3 -pyridine car baldehyde (7.3 g, 95%). 
MS (CI+) : 214 (M+H]+ 

(4-Methoxycarbonylbenzyl) triphenylphosphonium bromide (16.6 
g, 33.8 mmol) was suspended in THF (70 ml) under Argon, lithium 
bis (trimethylsilyl) amide (1M in THF, 40.5 ml) was added. The reaction 
mixture was stirred for 1 hour at ambient temperature; the colour 
changed to orange. 2 -Benzyloxy- 3 -pyri dine carbaldehyde (7.2 g, 33.8 
mmol) was added as a solution in THF (50 ml) and the reaction mixture 
was stirred at amibent temperature overnight (shielded from light) . 
The reaction mixture was partitioned between EtOAc/water , the organic 
phase was dried (MgSO^) and evaporated. Purification by chromatography 
(Si0 2# eluting with CH 2 Cl 2 /hexane) gave methyl 
4- (2- (2-benzyloxy-3-pyridyl)ethenyl]benzoate (9.2 g, 79%). 
MS (CI+) : 346 [M+H1+. 

A suspension of rhodium on alumina (5%, 0.1 g) in ethanol 
(20 ml) was flushed well with argon. A solution of the rr. ethyl 
4- (2- (2-ben2yloxypyrid-3-yl) ethenyl] benzoate (1.0 g, 2.9 mmol) in 
ethanol (60 ml) was added. The reaction was transferred to a 
manometer under an atmosphere of hydrogen and the reaction was stirred 



WO 96/11902 



PCT/GB95/02417 



- 151 - 

at ambient temperature until 1.4 equivalents hydrogen had been taken 
up. The reaction mixture was filtered and evaporated and the~~residue 
subjected to chromatography on Si0 2 (Cl^Cl^/hexane) to give 
4- [2- ( 2 -benzyloxypyr id- 3 -yl) ethyl] benzoic acid (0.5 g, 49%). 
MS (CI*) : 378 IM+H1+ 

Example 106 

4- £2- (3-Benzvloxv-2-pvridvl)ethvl1benzoic acid 

A solution of methyl 
4- [2- (3-benzyloxy-2-pyridyl)ethyl]benzoate (0.1 g, 0.3 mmol) in EtOH 
(1 ml) was treated with aqueous NaOH solution (0.6 ml IN). The 
reaction was stirred at ambient temperature for 18 hours and then 
treated with HCl soltuion (0.6 ml, IN). The resulting precipitate was 
filtered and recrystallised from isopropanol to give the title 
product . 

MS (CI + ) : 334 [M+H) + 
EA : C H i9 N0 3 . 0.25 iPrOH 
Calc 75.0%C, 6.03%H, 4 . 02%N 
Pound 74.8%C, 5.7%H, 4.2%N 

The starting material was prepared as follows: 

To a suspension of 3 -hydroxy- 2 -hydroxymethyl pyridine 
hydrochloride (7.0g, 12.4 mmol) in ethanol (37.5 ml) was added a 
solution of KOH pellets (85% 1.6 g, 24.7 mmol) in ethanol (25 ml). 
The reaction was stirred for 5 minutes at ambient temperature and then 
benzyl bromide was added (2.11 g, 12.36 mmol). The reaction mixture 
was stirred at ambient temperature for 4 8 hours, filtered and 
evaporated. The residue was purified by chromatography (EtOAc, 
CH 2 C1 2 ) to give 3 -benzyloxy- 2 -hydroxymethyl pyridine as a colourless 
solid (1.S5 g, 58%) [J. Med. Chem. , 15, (1972) 615) m.p. 78.7-79.2°C. 
MS (CI + ) : 216 {M*H]+ 

A solution of 3-benzyloxy-2-hydroxymechylpyridine (0.25 g, 
1.16 mmol) in chloroform (15 ml) was treated with manganese dioxide 
(0.45 g, 6.34 mmol). The reaction mixture was heated to reflux and 
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held ac reflux for 18 hours. The reaction mixture was then filtered 
through Ceiite and evaporated to give a yellow gum. This gum was 
purified by chromatography (EtOAc/CH 2 Cl 2 ) to give 

3- benzyloxy-2-pyridinecarbaldehyde as a colourless gum (0.15 g, 62%) . 
MS (CI*) : 214 [M+H]+ 

(4-Methoxycarbonylbenzyl) triphenylphosphonium bromide (4.42 
g, 9.00 mmol) was suspended in THF (50 ml) under argon. Lithium 
bis- (trimethylsilyl) amide (1M in THF, 10.8 ml) was added and the deep 
orange reaction was stirred at ambient temperature for l hour. A 
solution of 3-benzyloxy-2-pyridinecarbaldehyde (2.0 g, 9.4 mmol) in 
THF (20 ml; was added and the reaction was stirred at ambient 
temperature for 2 hours 30 minutes. The reaction was partitioned 
between EtCAc/ water, the aqueous phase was extracted with EtOAc, the 
organic layers were combined, dried (MgSO^) and evaporated. The 
residue was purified by chromatography (EtOAc/CH CI ) to give methyl 

4- [2- (3-benzyloxy-2-pyridyl) ethenyl] benzoate as a yellow oil. (3.01 

g). 

MS (CI)+ : 246 [M+H] + 

Methyl 4- (2- ( 3 -benzyloxy- 2- pyr idyl) ethenyl] benzoate (2.0 g, 
5.8 nnol) was partially dissolved in EtOAc (20 ml) and EtOH (10 ml). 
The reacticn vessel was flushed with argon, palladium- on -carbon (0.2 
g, 10%) was added and the reaction was flushed with argon followed by 
hydrogen. The reaction was stirred at ambient temperature for 18 
hours, filtered and evaporated to give methyl 

4- [2- (3 -hydroxy- 2 -pyridyl) ethyl) benzoate as a pale orange solid (1.3 
g, 90%) which was used without further purification. 
MS (CI)+ : 258 (M+H] ♦ 

A solution of methyl 4- (2- (3 -hydroxy- 2 -pyridyl) - 
ethyl] benzcate (1.1 g, 4.3 mmol) in DMF (30 ml) was treated with 
benzyl brcr^de (0.89 g, 5.2 mmol) and potassium carbonate (0.72 g, 5.2 
mmol) . The reaction was stirred at ambient temperature overnight and 
then, partitioned between EtOAc/water. The organic phase was washed 
well with vater, dried (MgSO^) and evaporated. The residue was 
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purified by chromacography (SiO ) eluting with CH^Cl /EtOAc to give 
methyl 4- [2- (3-benzyloxy-2-pyridyl) ethyl] benzoate (0.94 g, 53%) as a 
low melting yellow solid. 
MS (CI + ) : 348 (M+HJ + 



EaaffiBls IP 7 

N- (2-Hydroxvethvl) -4- \1- (3-benzvloxv-2-pvridvl ) ethvll benzamide 

Methyl 4- (2- (3-benzyloxy-2-pyridyl) ethyl] benzoate (0.20g, 

o 

0.576 mmol) was dissolved in ethanolamine (3 ml) and heated to 160 C 
under argon for 2 hours. Water was added (3 ml) and the aqueous 
layers were extracted with ethyl acetate and the organic phase was 
dried (MgSCM and evaporated. The residue was re crystallised from 
EtOAc/hexane and washed with ether to give the title product (0.064 g, 
29%) . 

MS (CI+) : 377 (M+H] + 

«* = C 22 H 24 N 2°3 • 1/3H 2° 
Calc 72.25%C 6.45%H 7.33%N 

Found 72.1%C 6.4%H 7.3%N 



Example 10 B 

N- (2-Hvdro xvethvl) -4- f2- (2-benzvloxv-3-pvridvl) ethvll benzamide 

The title compound was prepared using a similar method to 
that of Example 107 from the corresponding methyl ester. 
MS CI+ : 377 [M+H] ♦ 

1 C 22 K 24 N 2°3 1/7 H 2° 
CalC 72.9%C, 6.41%H, 7.39%N 

Found 72.9%C, 6.3%H, 7 . 3%N 



Example IP? 

N- f2-Pvridvlmethvl) - 4- f2 - (2 -benzvloxv-3-Pvridvl ) ethvll benzamide 
4- [2- (2-benzyloxyO-pyridyl) ethyl] benzoic acid (0.4B g, 1.44 mmol) and 
2-aminomethylpyridine (0.189 g, 1.748 mmol) were dissolved in DMF (20 
ml) and cooled to 0°C. Triethylamine (0.15 g, 1.5 mmol) was added 
followed by diphenylphosphorylazide (0.41 g, 1.48 mmol). The reaction 
mixture was stirred under argon and allowed to warm to ambient 
temperature overnight. The reaction was partitioned between 
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EtOAc/water, the organic phase was washed with aqueous sodium 
bicarbonate, water, dried (MgSO^) and evaporated. The residue was 
purified by flash chromatography (MeOH/CH 2 Cl 2 ) followed by 
recrystallisation from EtOAc/hexane and then from EtOH/water to give 
the title product. 
MS (EI+) : 423 [M+] 

Example UP 

N- (3-Pvridvl (methyl) -4- r2-benzvloxv-3-pyridvl) ethvll benzamide 

The title product was prepared using a similar method to 
that of Example 109 from the appropriate amine. 
MS (EI+) : 423 [M+] 

Example 111 

4 - f 3 - (2-Benzvloxv-3 -pyridvl) prop-2-enyl? benzoic acid 

( 2 - (4 - Carboxyphenyl ) ethyl ) triphenylphosphonium bromide (10.9 
g, 22.2 mmol) was suspended in THF (80 ml) and the flask was flushed 
with argon. Lithium bis (triraethylsilyl) amide (1M in THF, 48.8 ml) was 
added dropwise and the reaction stirred for 1 hour, becoming dark 
brown. A solution of 2-benzyloxy-3-pyridinecarbaldehyde (4.73 g, 22.2 
mmol) in THF (20 ml) was added slowly. The reaction was stirred at 
ambient temperature for 18 hours (shielding from light alumimium 
foil) . The reaction mixture was then partitioned between Et 2 0/water, 
the organic layer was washed with water and the aqueous layers were 
combined, acidified with HC1 and extracted with EtOAc. The organic 
phase was dried (MgSO^) and evaporated and purified by colum 
chromcagraphy with MeOH/CH 2 Cl 2 to give the title product. 
MS : 346 [M+H] (279 [M+H] for Ph^O) 

4 - f 3 - ( 2 -Benzvloxv- 3 -pyridvl ) propyl 1 benzoic acid 

Rhodium- on -alumina (0.69 mg, = % Ph) was suspended in ethanol 
(5 ml) . The reaction flask was flushed well with argon. 
4 - (3- <2-Benzyloxy-3 -pryidyl) prop-2-enyi; benzoic acid (0.64 g) was 
dissolved in ethanol (25 ml) and added -o the calalyst. The reaction 
was placed under an atmosphere of hydrogen (manometer) and 
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hydrogenacion continued until the reaction had taken up 1.45 
equivalents of hydrogen (11 ml) . The reaction mixture was then 
filtered and evaporated. The material obtained was purified by 
chromatography (EtOAc/CH 2 Cl 2 ) and recrystallised from ethanol/water to 
give the title product (0.028 g, 4%). 
MS (CI+) : 348 [M+H) + 

» 1 °22 H 21 N °3 

Calc 76.1%C, 6.09%H. 4.03%N 

Found 75.9%C, 6.1%H r 3 . 9%N 
Example 113 

4 - f 3 - ( 3 -Benzvioxv- 2 -pyridvl ) prop- 2-envl } benzoic acid 

(2- (4-Carboxyphenyl) ethyl) triphenylphosphonium bromide (0.53 
g # 1.17 mmol) was suspended in THF (7 ml) and lithium 

bis (trimethylsilyl) amide was added (1M in THF, 2.46 ml). The reaction 
mixture turned orange and was allowed to stir for 1 hour at ambient 
temperature. A solution of 3 -benzyl oxy- 2 -pyridine - 
carbaldehyde (0.25 g, 1.17 mmol) in THF (3.5 ml) was added slowly. 
The reaction was stirred at ambient temperature for 1 hour. The 
reaction was quenched by the addition of water (8 ml) and ether (8 
ml) . The layers were separated, the ether layer was washed with water 
and the aqueous layers were combined, acidified with IN HC1 and 
extracted with EtOAc (2X) . The organic extracts were dried (MgS0 4 ) 
and evaporated to give the title product as a mixture of isomers (2.7 
g 66%) . 

MS (CI*) : 346 [M*H] ♦ 
Example 114 

4- T3- (3 -Benzvioxv- 2 -pyridvl) propyl) ben zoic acid 

Methyl 4- [3 -<3-benzyloxy-2-pyridyl) propyl )benzoate (0.3 g, 
0.83 mmol) was dissolved in EtOH (3 ml) and treated with IN NaOH (1.66 
ml) . The reaction was stirred at ambient temperature for 18 hours. A 
solution of hydrochloric acid (IN, 1.66 ml) was added and the 
resulting precipitate was filted and recrystallised from ethanol to 
give the title produce as a white solid 
(0.054 g) . 
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MS (EI+) : 348 (M+H) + 

The starting material was prepared as follows: 

4- {3- (3-Benzyloxy-2-pyridyl)prop-2-enyl)benzoic acid (0.1 g, 

o 

0.29 mmol) was dissolved in methanol (5 ml) and cooled to 0 C. To the 
solution was added thionyl chloride (0.086 g, 0.73 mmol) . The 
reaction was allowed to warm to ambient temperature and stirred at 
ambient temperature for 18 hours. The reaction mixture was then 
evaporated, the residue partitioned between ethyl acetate and water 
and the organic phase dried (MgSO ) and evaporated. The residue was 

4 

purified by chromatography <Si<> 2 EtOAc/CH 2 Cl 2 ) to give methyl 

4- (3- (3-benzyloxy-2-pyridyl)prop-2-enyl]benzoate as an oil (0.05 g, 

49%) . 

MS (CI)+ : 360 [M+H) + 

Methyl 4- {3- (3-benzyloxy-2-pyridyl)prop-2-enyl]benzoate (1.5 
g, 4.2 mmol) was dissolved in ethanol (5 ml) and EtOAc (15 ml), 
treated with 10% palladium on carbon (0.15 g) and placed under a 
hydrogen atmosphere. The mixture was stirred at ambient temperature 
for 10 hours and filtered and evaporated to give methyl 
4- [3- <3-hydroxy-2-pyridyl)propyl]benzoate as a yellow oil (0.88 g f 
77%) . 

MS (CI+) : 272 (M+H) + 

Methyl 4- {3- ( 3 -hydroxy- 2 -pyr idyl) propyl) benz oat e (0.87 g, 
3.2 mmol) was dissolved in DMF (5 ml) and treated with benzyl bromide 
(0.66 g, 3.9 mmol) and potassium carbonate (0.53 g, 3.8 mmol) . The 
reaction was stirred at ambient temperature potassium overnight and 
then partitioned between EtOAc/water. The organic phase was washed 
well with water, dried (MgS0 4 ) and evaporated. The residue was 
purified (SiO^ CH 2 Cl 2 /EtOAc) to give methyl 

4- [3- (3-benzyloxy-2-pyridyl)propyl]benzoate as a pale yellow oil. 
MS (CI+) : 362 [M+H] + 
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CLAIMS 

1. A compound of the formula (I) : 

N OCM-J> 

*» 

wherein : 

A is optionally substituted: 

phenyl, naphthyl or a 5- or 6-membered heteroaryl ring system 
containing no more than two ring nitrogen atoms or thiadiazolyl or a 
bicyclic ring system of the formula: 




wherein E is nitrogen or CH, F is nitrogen or CH, G is sulphur or 
oxygen and H is nitrogen or CH; 

wherein the -Z- and -OCH(R 3 )- groups are positioned in a 1,2 
relationship to one another on ring carbon atoms; 

and provided that the ring atom in the 2 -position relative to the ring 
carbon atom bearing the -OCH(R 3 )- group and in the 3-position relative 
to the ring carbon atom bearing the -Z-B-R 1 group is unsubstituted and, 
when A is naphthyl, either the -Z-B-R 1 group is in the l-position and 
the -OCH<R 3 )- group is in the 2-position of the naphthyl group and the 
ring atom in the 3-position is not substituted, or the -Z-B-R - group 
is in the 2-position and the -OCH(R 3 )- group is in the 3-position of 
the naphthyl group and the ring atom in the 4 -position is not 
substituted (according to the IUPAC system) ; 
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B is an optionally substituted 5- or 6 -membered heteroaryl 
ring system, optionally substituted phenyl or an optionally substituted 
ring system of the formula: 




wherein 0 or 1 of J and K are ring nitrogen atoms and the remainder are 

4 

ring carbon atoms and R is C alkyl; 

1 1-6 

wherein the -Z-A and -R groups are positioned in either a 1,3 or a 1,4 
relationship to one another on ring carbon atoms in B in 6 membered 
rings and in a 1,3 relationship to one another on ring carbon atoms in 
B in 5 -membered rings; 

D is optionally substituted: phenyl or a 5- or 6- membered 
heteroaryl ring system; 

R is carboxy, optionally substituted tetrazolyl, 
carboxyC alkyl , optionally substituted tetrazolylc alkyl. 

A " * 1-4 

hydroxamic acid, sulphonic acid, tetronic acid or a pharmaceutically 
acceptable amide (-CONR-), reverse amide (-NRCO-), acylsulphonamide 
<-CONRS0 2 -), acylhydrazide (-CON(R)N ) or C^alkyl substituted by a 
pharmaceutically- acceptable amide, reverse amide, acylsulphonamide or 
acylhydrazide or R 1 is of the formula (IIA) , (IIB) or (lie) : 




wherein X is CH or nitrogen, Y is oxygen or NH, Z is CH , NH or oxygen 

1 * 
and Y is oxygen or sulphur provided that there is no more than one 

ring oxygen and there are at least two ring heteroatoms; 
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R 3 is hydrogen or C^ ^alkyl; 

Z is of the formula -(CH(R 5 )} -, - (CHR 5 ) CR 5 =CR 5 (CHR 5 ) 

5 555 5 m 5 P q 

-(CHR ) C(«0)CR «CR (CHR ) - or -(CHR >C(«0) (CHR ) -, wherein 
r s t u 

m is 2, 3 or 4, p and q are independently 0, 1 or 2 providing p+q is 
not greater than 2, one of r and s is 0 and the other is 1 and t and u 
are independently 0, 1, 2 or 3 providing t + u is not less than 1 or 
greater than 3 ; 

or R 5 is hydrogen, methyl, ethyl, hydroxy, methoxy or ethoxy; 
or N- oxides where chemically possible; 
or S -oxides where chemically possible; 

or a pharmaceutical^ acceptable salt or an ij: vivo hydrolysable ester 
or amide thereof. 



2. A compound of the formula (I) according to claim 1 wherein 

R 1 is carboxy, optionally substituted tetrazolyl, carboxyC^ ^alkyl, 

optionally substituted tetrazolylC alkyl , hydroxamic acid, sulphonic 

6 7 6 

acid, tetronic acid, of the formula -CONR R wherein R is hydrogen, 

C alkyl, C cycloalkyl, C „ cycloalkyl C . alkyl, C,. cycloalkenyl 
l-b J-/ 3-7 1-3 " 5-7 

or C cycloalkenylC alkyl and R is hydrogen, C alkoxycarbonyl , 
hydroxy or optionally substituted: 1Q alkyl, lQ alkenyl, 
C 110 alkynyl, C 3 ? cycloalkyl , C 3 _ 7 cycloalkyl^ _ € alkyl , 
C 3-7 cycloalkylC 2 6 alkenyl, C 3 ? cycloalkyl c a lkynyl, 
C 5 - 7 c y cloalicen y 1 • c 3 . 7 cycloalkenyl^ _ alkyl , 

C g 7 cycloalkenylC 2-6 alkenyl, C g 7 cycloalkenylC 2 6 alkynyl, 5- or 

6-membered heteroaryl, 5- or 6-membered heteroarylC alkyl, 5- or 

X - o 

6-membered saturated or partially saturated heterocyclyl , 5- or 

6-membered saturated or partially saturated heterocyclylC alkyl, 5- 

1 — o 

or 6-membered heteroaryl ium or S- or 6-membered 

heteroaryliumC alkyl; or wherein R 6 and R 7 together with the amide 

6 7 

nitrogen to which they are attached (NR R ) form an amino acid residue 

1 6 8 6 

or ester thereof, or R is of the formula -NR COR wherein R is as 

8 9 9 

hereinabove defined and R is of the formula OR wherein R is 

hydrogen, optionally substituted C alkyl, 5- or 6-membered 

1 - o 

monocyclic heteroaryl or a 5- or 6-membered monocyclic saturated or 
partially saturated heterocyclyl, or R 8 is of formula NR 10 R 11 wherein 
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R 



- 10 , , n 

is hydrogen or C alkyl and R is optionally substituted 

8 

C l-fi alkyl or R is °P tio nally substituted C^alkyl; or R 1 is of the 
formula -CONR SO.R 12 wherein R 6 is as hereinabove defined and R 12 is 
optionally substituted: C^^alkyl. C^^alkenyl , C 210 alkynyl. 
C 3 7 cycloalkyl. C^cycloalkylc^alkyl. C^cycloalkylC^alkenyl. 
C 37 cycloalkylC 26 alkynyl, C 57 cycloalkenyl. 
C 3 , 7 cycloalkenylC 16 alkyl, c g ^cycloalkenylC^alkenyl, 
C 5-7 CycloalkenylC 2-6 alkyny1, 5 " or Membered heteroaryl, 5- or 
«-membered heteroylarylC^alkyl, phenyl. phenylC^alkyl, S- or 
6-membered saturated or partially saturated heterocyclyl, 5- or 
6-membered saturated or partially saturated heterocyclyl^ g alkyl, 
8-10 membered heteroaryl^ _ alkyl or 5- or 6-membered 

heteroaryliumC 14 alkyl or R is of the formula -CONR 6 N(R 16 )R 17 wherein 
R is as hereinabove defined. R 16 is hydrogen or C alkyl and R 17 is 

1 "* to 

hydrogen, hydroxy or optionally substituted: 1() alkyl, C 2 10 alkenyl, 

C 2-10 alkyny1 ' c 3 _7 Cycloalky1 ' C^cycloalkylC^alkyl, 
C 3 - 7 oycloalkylC 2 _ fi alkenyl . _ 7 cycloalkylC 2 _ alkynyl . 
C 57 cycloalkenyl, C cycloalkenylC alkyl, 

' ' 1 — D 

C 5-7 cycloalkenylC 2 6 alkenyl r C^cycloalkenylC alkynyl , 5- or 

6-membered heteroaryl, 5- or 6-membered heteroarylc alkyl, 5- or 

1 — 6 

6-membered saturated or partially saturated heterocyclyl, 5- or 

6-membered saturated or partially saturated heterocyclylC alkyl, or 

16 17 1-6 

R and R , together with the nitrogen atom to which they are 

attached, form a 4 to 8 -membered saturated or partially saturated 

heterocyclic ring or form an amino acid residue or ester thereof. 

3 - A compound of the formula (I) according to either claim 1 or 

claim 2 wherein A is optionally substituted: phenyl, thienyl, naphthyl 
or thiadiazolyl . 

4. A compound of the formula (I) according to any one of claims 

1 to 3 wherein B is optionally substituted: pyridyl, phenyl, 
thiazolyl, thienyl, pyrazinyl, oxazclyl, pyridazinyl or 2-pyridone. 



5 - A compound of the formula (I) according to any one of claims 

1 to 4 wherein D is optionally substituted: phenyl, thienyl or furyl. 
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5. A compound according to claim 1 of the formuia (III) 

Mi 



wherein 



""0 



R 1 , R 3 , and 2 are as defined in claim 1, R 13 is hydrogen, halo, 

trifluoromethyl, nitro, hydroxy, amino, c ^alkylamino, 

dilc^alkyl) amino, cyano. c _ g alkoxy, carboxy, allyloxy, 

S(0)^C ^alkyl <p is 0, 1 or 2) , S (O) -phenyl (p is 0, 1 or 2), 
P l-o p 

C l-6 alkyl ( °P tionall Y substituted by hydroxy, C^alkoxy, amino, halo, 
nitro, S(0) C .alkyl (p is 0, 1 or 2) , S<0) -phenyl (p is 0, 1 or 2) 

P p 

or cyano), carbamoyl, C^alkyl carbamoyl, di(C alky 1) carbamoyl , 
c alkenyl, C. .alkynyl, C, _cycloalkyl, C, „cycloalkylc alkyl, 

* ~ o ^-o 3-7 3-7 1*3 

S - 7 c Y cloalk Y lc 2 . 3 alkenyl , C g 7 cycloalkeny 1 , 
C 5 7 cycloalkenylC 2 3 alkenyl, benzyl, benzoyl, benzyloxy, 
C^^alkoxycarbonylamino, _ 4 alkanoyl amino , (wherein the alkanoyl group 
is optionally substituted by hydroxy). C alkanoyl (N-C alkyl) amino, 

1-4 1-4 
wherein the alkanoyl group is optionally substituted by hydroxy) , 

C^^alkanesulphonamido, benzenesulphonamido, aminosulphonyl , 

C x 4 alkylaminosulphonyl, di (C 4 alkyl) aminosulphonyl , 

C 1 4 alkoxycarbonyl , C 24 alkanoyl oxy, C 6 alkanoyl, formylC 14 alkyl, 

trif luoroC 1 ^ 3 alkylsulphonyl , l - (hydroxyimino) - 1- (phenyl) methyl , 

1-<C alkoxyimino) -1- (phenyl) methyl, hydroxyiminoC alkyl, 

X — <B 1 — O 

C, alkoxyiminoC .alkyl, C _ alkyl carbamoyl amino, carboxyc alkoxy, 
1-4 i-o 1-6 -- - 1-4 

C alkenyl (substituted by halo), N- (amino) iminoC, alkyl, 

2 - © 1-4 
N- <C X 4 alkyl amino) iminoC 14 alkyl, N- Idi IC alkyl) amino) iminoC x4 alkyl, 

N- (phenyl) aminoiminoC^ 4 alkyl, 5-membered heteroaryl containing 1 or 2 

heteroatoms selected from nitrogen, oxygen and sulphur, tetramethylene, 

and diradicals of the formula -(CH^CO-, - (CH 2 ) 3 C (»N-OH) - and 

- (CH^) 3 C(«N-OC i 4 alkyl) - and 8 is phenyl or hydroxypyridyl . 

7. A compound of the formula (III) according to claim 6 wherein 

R 3 is hydrogen. 
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8. A compound of the formula (III) according to either claim 6 
or claim 7 wherein Z is - (CH ) -, - (CH_, - or -CH=CH- . 

2 2 ^3 

9. A compound of the formula (III) according to any one of 
claims 6 to . 8 wherein R 1 is carboxy, tetrazolyl, 
methanesulphonylaminocarbonyl , benzenes ulphonylaminocarbonyl , 
(optionally substituted on the phenyl ring by nitro, hydroxy, halo, 
amino, C alkyl, C alkoxy, cyano or rrif luoromethyl ) , or R 1 is of 

6 7 6 7 

the formula -CONR R wherein R is hydrcgen or methyl and R is propyl, 
2 -pyridylmethyl , 3 -pyr idyl methyl , 2 -hydroxyethyl , tetrazolyl , 
tetrazolylmethyl, carboxymethyl , l-carbcxyethyl , l-carboxypropyl or 
1 - carboxy - 3 - hydroxypropyl . 

10. A pharmaceutical composition which comprises a compound 
according to any one of claims 1 to 9 and a pharmaceutically acceptable 
carrier. 

11. Particular compounds of the present invention are: 

4- [3- (2-benzyloxy-5-f luorophenyl) butyl] benzoic acid; 
4 - ( 3 - ( 2 - (4 -methoxybenzyloxy ) phenyl ) propyl ) benzoic acid ; 
N- (4-nitrobenzenesulphonyl) -4- (3- ( 2 -benzyloxyphenyl) propyl] - 
benzenecarboxamide ; 

4- {3- (2 -benzyl oxy- 5- f luorophenyl) propyl I benzoic acid; 

5- [4- ( 2 -benzyloxyphenethyl) phenyl] tetrazole; 

4- [2-benzyloxyphenethyl) -3-f luorobenzoic acid; 

5- [4- (2- ( 2 -benzyloxyphenyl ) ethenyl) phenyl) tetrazole ; 
4- [3- (2-benzyloxy-5-chlorophenyl)propyi* benzoic acid; 
4- [3- (2- (3- chlorobenzyloxy ) phenyl ) propyl ] benzoic acid ; 
4- [3- (2 -benzyl oxynaphth-l-yl) propyl] benzoic acid; 

4- [3- ( 2 - benzyl oxy- 5 -acetylphenyl) propyl! benzoic acid; 
4- (3- ( 2 -benzyl oxy- 5 -nitrophenyl ) propyl! benzoic acid; 
4- C2-benzyloxy-5-chlorophenethyll benzoic acid; 
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5- (4- (5 -acetyl -2-benzyloxyphenethyl) phenyl] tetrazole; 

5- (4- <2-benzyloxy-5-bromophenethyl)phenyl) tetrazole; 

5- [6- <2-benzyloxy-5-bromophenethyl) -1-methyl-l , 2-dihydro-2- 

oxopyridin-3-yl] tetrazole; 

4- [3- <2-benzyloxy-5- ( 1 -hydroxy iminoe thy 1) phenyl) propyl] benzoic acid; 

4- [2-benzyloxyphenethyl] -2-hydroxybenzoic acid; 

4- [3- ( 2 -benzyloxyphenyl) propyl] -2-hydroxybenzoic acid; 

4- [3- (2-benzyloxy-5-methylthiophenyl)propyl]benzoic acid; 

2 - 1 2 - benzyl oxy- 5 -bromophenethyl ] - 3 , 4 -dihydro- 3 -e thyl - 4 -oxopyrimidin - 

5- carboxylic acid; 

4- 12- (2 -benzyloxyphenyl) ethenyl] -3-bromobenzoic acid; 
4- 12- (2 -benzyloxyphenyl) ethenyl] -3-methoxybenzoic acid; 

4- (3- (2 -benzyl oxy- 5- ( 2 -me thylpropionyl) phenyl) propyl] benzoic acid; 

5- (4- (2 -benzyloxy-5-chlorophenethyl) phenyl] tetrazole; 
4- (2-benzyloxy- 5 -bromophenethyl) -2-hydroxybenzoic acid; 
4- (2-benzyloxyphenethyl) - 3-bromobenzoic acid; 

4- (3- (2-benzyloxy- 5- (l- (phenyl) hydroxy iminome thyl) phenyl) propyl] - 
benzoic acid; 

4- (2-benzyloxy-5-bromophenylethyl) -2-methoxybenzoic acid; 
4- {3- (2-benzyloxy-S-f luorophenyl) propyl] benzoic acid; 
N-benzenesulphenyl-4- [3- (2-benzyloxy-5-chlorophenyl) propyl] - 
benzene carboxamide ; 

4-13 - (2 -benzyl oxy- 5- (1- (2 -phenylhydrazino) ethyl) phenyl) propyl] benzoic 
acid ; 

4- (2- (2-benzyloxy-5-methylthiophenyl) ethenyl] -2-hydroxybenzoic acid; 

5- (4- (2-benzyloxyphenethyl) -3-methoxyphenyl] tetrazole; 

4- (3- (2 -benzyloxyphenyl) propyl) -3-bromobenzoic acid; 

5- (4- (2-benzyloxyphenethyl) -3-bromophenyl] tetrazole; 

4- (3 - (2 -benzyloxyphenyl) propyl] -3-cyanobenzoic acid; 

5- (4- (3- (2 -benzyloxyphenyl) propyl) -3-bromophenyl] tetrazole ; 

4- (2-benzyloxy- 5 -me thylthiophenethyl) - 2-hydroxybenzoic acid; 

5- (4- (3- (2 -benzyloxyphenyl) propyl) -3-methoxyphenyl] tetrazole; 
4 - (2-benzyloxy- 5- chlorophene thyl) -3 -me thoxy benzoic acid; 
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5- [4- (2-benzyloxy-5-chlorophenethyl) -3-methoxyphenyl] tetrazole; 
4- (2-benzyloxy-5-methoxyphenethyl) -2-hydrcxybenzoic acid; or 
4-{2-benzyloxy-5-methylphenethyl}-2-hydroxybenzoic acid; or 
a pharmaceutical^ acceptable salt thereof. 

12. A process for preparing a compound according to claim l which 
comprises deprotecting a compound of the formula (VI) ; 

wherein R 20 is R 1 as defined in claim 1 or protected R 1 ; R 3 , z, n, A, B 
and D are as defined in claim l, and any optional substituents are 
optionally protected and at least one protecting group is present; 
and thereafter if necessary: 

i) forming a pharmaceutical^ acceptable salt; 

ii) forming an in vivo hydrolysable ester or amide; 

iii) converting one optional substituent into another optional 
substituent . 

13. A process for preparing a compound of the formula (I J 
according to claim 1 or a compound of the formula (VI) as defined in 
claim 12 which comprises: 

a) converting R 22 to R 20 in a compound of the formula (VII) : 

^OcA -3> (vii) 

3 22 
wherein A. B, D, R , z, and n are as hereinabove defined and R is a 

* ~20 
precursor of R 
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b) when Z is -(CHtR 5 ))^- by reducing a compound of the formula 

(VIII) : 

fi} (VIII> 



. 3 5 20 

wherein A, B, D, R , R . r , n, p and q are as hereinabove defined; 

O when Z is - (CHR 5 ) C(«0) (CHR 5 ) - or -(CH(R 5 )) - and m is 3 or 

t u m 

4, by reducing a compound of the formula (IX): 



(IX) 



wherein A, B, D, R 3 , R 5 , r 20 , and n are as hereinabove defined and 
one of r and s is o and the other is 1; 

d) when B is an activated heterocycle and Z is -(CH(R 5 ))m-, by 

reacting a compound of the formula (X) with a compound of the formula 
(XI) : 

(X) (XI) 
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wherein A, B, D, R 3 , r 5 , r 20 , n and m are as hereinabove defined and L 
is a leaving group; 

e) when Z is -(CHR 5 ) p CR 5 = CR 5 (CHR 5 ) g -, by reacting a compound 

of the formula (XII) with a compound of the formula (XIII) : 



(XIII) 



\ 



i 



(XII) 



wherein A, B, D, R 3 , R 5 , R 20 r p, q and n are as hereinabove defined and 
23 2 S 

R -R* are independently c" alkyl or optionally substituted phenyl; 

f> when Z is - (CHR 5 ) t CH«CH (CHR 5 ) and t is o or 1, by dehydrating a 
compound of the formula (XIV) : 



Pi' 



V OC//--D 

(XIV) 

wherein A, B, D, R 3 , R 5 , R 20 , and n are as hereinabove defined, and t 
is o or l; or 
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g) by reacting a compound of the formula (XV) with a compound of the 
formula (XVI) : 



C-CA-J> 

if 

(XVI) 

wherein A, B r D, z, R J , R* w , and n are as hereinabove defined and L 1 is 
a leaving group; or 

h) by reacting a compound of the formula (XVII) with a compound of 
the formula (XVIII) : 



(XV) 



K OCH-2> 
i 



ft? 



(XVII) (XVIII) 



wherein A, B, D, R 3 , R 5 , R 20 , n, r and s are as hereinabove defined; 
and thereater if necessary: 

i) removing any protecting groups; 

ii) forming a pharraaceutically acceptable salt? 

iii) forming an ia vivo hydrolysable ester or amide; 

iv) converting an optional substituent into another optional 
substituent . 
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14. A compound of the formula (VII), (viii) . < rX ) or (XIV) as 

defined in claim 13. 
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